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NECESSARY TO SELF-SUPPORT DAILY ACTIVITY IN ELDERLY PEOPLE :
DEVELOPMENT OF THE PRACTICAL SYSTEM FOR CROSS-SECTIONAL
IMAGING OF THE EXTREMITIES AND ITS APPLICATION

Hironori Sato, Akira Miura, Haruhiko Sato,
and Yoshiyuki Fukuba

SUMMARY

To investigate the structural and functional lower limits of the extreme muscles in the elderly
people, which is necessary to perform their own daily activity by themselves, we firstly tried to
develop the practical visualized system for cross-sectional image of extremities using ultrasound
technique for the field survey. The system consisted of the ultrasound equipment with a 3.5 MHz
transducer, power-mac PC and our developed water tank in which the leg or arm was able to bhe
inserted and fixed. We designed the water tank to turn the beam attachment around the target
extremity. The fragmentary image were taken into the PC, and the whole cross-sectional image was
reconstructed by our developed software. Our system has, at least, one advantage, that is, to be able
to get image easily in outside of the laboratory for practical purposes.

As one of the applications to our developed system, we secondly performed the small but intense
field survey to evaluate the morphological and functional aspects of the thigh in middle and elderly
women. Twenty-three women in the regular exercise training group (E group : mean age=59.4 yrs)
and sixteen women in the non-training group (non-E group : mean age =>51.8 yrs) volunteered to this
survey. The cross-sectional area of the thigh was imaged visually by our developed system, and the
maximal isometric strength of the flexors and extensors of the knee were also measured simultane-
ously by the load-cell measurement system for the muscle strength. As a result, our developed system
was able to distinguish clearly each of subcutaneous fat, muscle and bone components of the thigh

cross-sectional area in almost subjects. Compared to non-E group, whole cross-sectional area in E
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group was slightly large. When the difference of age between both group was adjusted, the E group

showed the larger muscle area and the greater maximal isometric strength of the flexors and

extensors of the knee significantly than those in non-E group.

Key words: Eldery people, Ultrasound technique, Cross-sectional area, Maximal isometric strength.
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Fig.3. Cross-sectional image of thigh (right side) using the ultrasound technigue.
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Table |. Characteristics of subjects.

Non E group (n=16)

E group (n=23) E group-1 (n=14)

Mean S. D. Mean S.D. Mean S.D.
Age (years) 51.8 6.9 59.4" 5.2 59.8° 5.1
Height (cm) 152.0 4.1 150. 6 3.8 150. 3 3.5
Lower-extremity length (em) 75.5 3. 6 74.2 2.9 4.0 3.3
Thigh length C(em) 38.1 2.5 36.5 1.9 36. 9 2:3
Thigh girth Cem) 48.5 2.3 48.17 3.4 48. 4 4.0
¥eight (kg) 51.5 4.4 52.0 6.7 51.:9 6T
$Fat (%) 27.4 3.8 30.2 4.5 30.5 4.7
*<0.001 non-E group: Non-exercise training group, E group: Exercise training group, E group- 1: This group consists of
the subjects who measured isomelric strength simultaneously among the subjects in E group.
#2 . KERESOETIEN. B L UeE0EEER
Table 2. Cross-sectional areas of thigh components measured by ultrasound method.
Non E group(n=16) E group(n=23) E group-1(n=14)
Mean S.D. Mean S Mean S.D.
Fat area (cm*) 64.5 12.9 75.0 24.1 72.9 27.8
Muscle area (cm®) ' 110.4 16.5 114.3 12.7 116 1.1
¥hole area (cm®) 186. 7 21.3 201.6 3.6 202.0 35.8
non-E group: .;‘nn exercise training group, E gi'uu;: Exercise training group, E group-1: This group consists of

the subjects who measured isometric strength simultancously among the subjects in E group.
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Table 4. Maximal isometric strength of knee extensor and

flexor.
Mean §opt Nean 8¢
non E group(n=16) E group(n=14)
Fat (cn?) 3. 15.9 s 1
at area (cm 63.2 9 4.0 NEii 5. D, o S D.
Muscle area (cm?) 102.7 6.4 120. 9" 11.5 ° Extensor (kg) 30.9 5.8 38. 1" 9.4
Thole area (cm’) 177. 4 17.8 206.4 40.5 Flexsor (kg) 14. 6 3.7 15. 8 3.0
“<0.01 non E group: Non exercise training group, “<0.05 non-E group: Non-exercise training group,

E group: Exercise training group

E group: Exercise training group.
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