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Prediction of changes in long-term care level in stroke survivors using
ultrasound measures of skeletal muscle

FUKUMOTO, Yoshihiro
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We assessed the muscle mass and intramuscular fat of the trunk and lower leg
muscles in stroke survivors by measuring muscle thickness and echo intensity using ultrasonography.
The results revealed that decrease in muscle mass and increase in intramuscular fat were

site-specific, muscle mass of the nonparetic quadriceps femoris in stroke survivors was greater than
that in healthy controls, and muscle mass of the paretic quadriceps femoris was associated with
physical activity. In addition, a 2-year observation revealed that longitudinal changes in muscle
mass and intramuscular fat were also site-specific, and that these changes might not be associated
with changes in motor function on the paretic side, disability level, or long-term care level.
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1
(cm) (a.u.)
P % P %
0.73+ 0.21 0.75+ 0.20 0.371 98.6 92.6+ 21.9 94.8+ 18.4 0.746 99.3
0.40+ 0.16 0.45+ 0.15 0.095 92.8 89.8+ 18.6 91.4+ 11.3 0.612 98.8
0.67+ 0.23 0.64+ 0.20 0.288 106.6 76.4+ 14.3 79.1+ 15.4 0.297 98.9
0.27+ 0.09 0.29+ 0.09 0.262 96.9 71.7+ 21.5 74.4+ 17.0 0.234 96.0
1.68+ 0.40 1.77+ 0.42 0.016 95.8 74.0+ 12.9 73.2+ 12.5 0.746 102.6
1.39+ 0.46 1.67+ 0.54 <0.001 86.7 83.1+ 11.2 74.9+ 14.0 <0.001 113.4
1.53+ 0.28 1.83+ 0.38 <0.001 85.1 67.7+ 12.6 61.5+ 16.4 <0.001 113.9
1.34+ 0.38 1.59+ 0.46 <0.001 86.4 73.6+ 16.2 67.8+ 16.2 0.031 111.3
1.81+ 0.23 1.93+ 0.28 0.010 95.0 65.9+ 13.4 63.6+ 13.6 0.446 106.9
1.31+ 0.35 1.36+ 0.35 0.188 97.2 70.3+ 12.6 64.4+ 12.8 0.055 113.1
1.46+ 0.25 1.54+ 0.31 0.065 96.4 70.0+ 11.3 64.6+ 13.1 0.049 111.5
1 3.7+ 1.7 BMI  LE-FM
(r=0.421 p=0.026)
(r=0.582 p=0.001) (r=0.439 p=0.019)
2 2
p<0.05
p<0.05 1
2
2
() () )
0.71+ 0.19 0.76+ 0.21* 0.63+ 0.17
0.39+ 0.15 0.43+ 0.14 0.41+ 0.11
0.65+ 0.23 0.62+ 0.21 0.77+ 0.42
0.27+ 0.10 0.28+ 0.09 0.31+ 0.23
1.66+ 0.35 1.75+ 0.38 1.57+ 0.32
1.34+ 0.42 1.62+ 0.54 1.46+ 0.39
1.51+ 0.27 1.81+ 0.39* 1.63+ 0.30
1.32+ 0.38 1.54+ 0.36**  1.27+ 0.29
1.77+ 0.22* 1.93+ 0.25 1.91+ 0.33
1.29+ 0.31* 1.35+ 0.33 1.48+ 0.34
1.42+ 0.24* 1.52+ 0.30 1.59+ 0.31
*p < 0.05, **p < 0.01
3

p<0.05



(a.u) (a.u) (a.u)
93.6+ 23.2 93.8+ 19.0 103.5+ 29.5
90.1+ 19.1 93.5+ 10.1 87.2+ 17.1
76.9+ 13.7 79.3t 14.6 76.4+ 18.8
71.6x 20.6 74.8+ 16.5 74.9+ 25.3
74.2+ 13.2 72.4+ 12.5 69.9+ 16.7
83.7+ 11.3* 75.9+ 14.5 77.5+ 13.6
69.0+ 12.9* 62.5+ 17.1 59.0+ 15.6
74.4% 16.9* 68.9+ 16.5 66.8+ 15.0
67.1+ 13.4* 65.2+ 13.5 61.8+ 10.1
71.7+ 12.0*%* 66.2+ 12.7** 54.2+ 11.5
69.3+ 13.8 64.5+ 13.8 65.4+ 10.3
*p < 0.05, **p < 0.01
32 4 LE-FM 2 p<0.01
4 2
2 p
() 74.1+ 9.9 76.1+ 9.9
( / ) 9/6 -
BMI (kg / m?) 22.4+ 2.6 22.4+ 2.7 0.967
() 75.5+ 61.4 77.5+ 61.4
LE-FM ( ) 14.7+ 4.4 16.3+ 4.2 0.002
4.5+ 2.0 4.6+ 1.8 0.937
0 6 2.4+ 1.4 2.6+ 1.4 0.739
1 0 0
2 7 5
1 0 2
2 3 3
3 5 4
4 0 1
5 0 0
2 5 6 2
p=0.031 p=0.002
2 p=0.046
5 2
( (
2 p % 2 p %
0.72+ 0.15 0.72+£ 0.16 0.961 -2.3  0.74+ 13.8 0.72+ 0.15 0.567 -4.3
0.39+ 0.13 0.44+ 0.14 0.074 11.1  0.41+ 0.12 0.43+ 0.12 0.536 1.4
0.64+ 0.20 0.62+ 0.21 0.581 -4.7 0.60+ 0.13 0.61+ 0.18 0.626 -0.9
0.27+ 0.05 0.29+ 0.08 0.315 3.5 0.27+ 0.07 0.28+ 0.06 0-360 3.4
1.71+ 0.32 1.56+ 0.38 0.132 -15.8  1.74+ 0.33 1.78+ 0.32 0.715 -0.3
1.22+ 0.31 1.20+ 0.30 0.788 -5.1 1.67+ 0.47 1.47+ 0.39  0.177 -19.6
1.58+ 0.32 1.40+ 0.37 0.031 -18.5 1.92+ 0.36 1.74+ 0.39 0.072 -14.1
1.25+ 0.33 1.17+ 0.33 0.289 -14.0 1.47+ 0.22 1.41+ 0.26 0.344 -5.9
1.79+ 0.21 1.73+ 0.25 0.544 -5.4 1.90+ 0.20 1.85+ 0.27 0.640 -4.7
1.32+ 0.39 1.18+ 0.26 0.112 -12.1 1.41+ 0.39 1.34+ 0.27 0.307 -5.0
1.44+ 0.18 1.37+ 0.27  0.401 -9.4  1.58+ 0.29 1.57+ 0.30  0.947 -3.3




(a-u a.u
2 P % 2 P

94.6+ 20.1 103.3+ 29.7 0.233 3.2 93.5+19.7 101.6+ 22.5 0.057 2
86.2+ 22.9 87.5+ 14.8  0.782 1.7 92.6% 9.7 82.6+ 13.1 0.079 .8
74.0+ 17.2 76.6x+ 18.5 0.440 1.4 77.6+ 17.2 74.7+ 12.6 0.200 1
73.8+ 20.4 77.6x 20.1 0.563 -2.1 74.4+ 13.8 73.1+ 12 .4 0.562 1
78.0+ 12.9 74.0+ 13.8 0.184 -6.8 73.2+ 12.6 64.8+ 20.0 0.046 4
87.5+ 9.8 86.1+ 12.7  0.665 -3.0 75.9+ 10.1 74.1+ 9.1 0.515 4
69.8+ 15.2 78.1+ 15.5  0.002 10.2  64.9+ 21.6 61.6+ 16.2 0.481 .5
77.6+ 19.4 74.9+ 18.0 0.491 -5.8  70.4+ 16.6 63.8+ 13.8 0.107 -9
66.4+ 14.5 64.2+ 11.8  0.539 -4.8  63.5+ 11.9 59.3+ 11.9 0.314 .6
71.8+ 11.0 71.5+ 11.5 0.923 -1.9 61.5+ 15.1 60.2+ 13.7 0.760 .0
73.2+ 9.2 70.0£ 7.9 0.301 -5.4 61.7+ 12.4 65.5+ 10.3 0.448 -9

(r=0.668 P=0.012) r=0.597 P=0.018)
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