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ABSTRACT

It is well known that muscle atrophy occurs as a result of aging. However, loss of
muscle tissue also increases intramuscular adipose and connective tissues, which is

known as deterioration of muscle quality. Ultrasound skeletal muscle images based on
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echo intensity (EI) are useful for assessing muscle quality. The purpose of this study

was to investigate quality and quantity of skeletal muscle and physical performance

of elderly individuals longitudinally. G60 and G70 groups consisted of 21 individuals
with 65 or higher and 70 or lower and 27 individuals with 70 or higher and 82 or

lower, respectively. EI, thicknesses of muscle and subcutaneous adipose tissue of the

quadriceps, and 6 functional tests were performed at baseline and after 1 and 2 years.

After two years follow-up, the EI of the vastus lateralis (VL) significantly increased

in G60 and G70 groups, and muscle thickness of VL significantly decreased in G70. A

significantly improvement was found in sit-up, sit-to-stand, and 5-m maximal walk tests

in G60 and G70. These results suggested that age-related muscle atrophy over two years

does not necessarily lead to functional impairment in older individuals.
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X1 Representative B-mode ultrasound images of right-
thigh of 75 year-old man taken from lateral side of the
quadriceps femoris (upper) and images with description
ROI: region of interest, SCAT: subcutaneous adipose tissue
thickness, VL: vastus lateralis, VI: vastus intermedius.

scale = cm

1 Changes in physical characteristics over 2 years follow-up

Group Baseline After lyear After 2years
Age (years) G60 676+12 - -
G70 73.3+38 - -
Height (cm) G60 158.7+9.7 158.9+10.2 158.6+10.0
G70 159.0%+6.9 158.8+6.8 158.8=7.0
Body weight (kg) G60 55.7+10.5 55.7+10.8 55.5+10.8
G70 56.2+79 56.6+8.0 56.7+8.0
BMI (kg/m?) G60 220+26 219+26 219+25
G70 222%20 223+19 224+19
Body fat (%) G60 275*64 271%6.0 276*54
G70 276+54 28.1+55 284+52
Abdominal girth (cm) G60 84074 84.2+7.1 84.5+6.3
G70 85.5*6.5 86.1%+5.9 86.8+5.7

Values are means and SD.
BMI: body mass index.
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< 2 Changes in thickness of muscle and subcutaneous adipose tissue over 2 years follow-up

Group Baseline After lyear After 2years
Muscle thickness

RF (cm) G60 13.9+3.2 14.3+24 14.7+32

G70 128+2.3 132+26 13627

VlI-anterior (cm) G60 135*4.2 12.7+34 13.8+3.7

G70 128+3.2 129+3.1 134+3.0

Anterior (RF& VI-anterior) (cm) G60 274+6.5 27.0+£5.1 285*6.0

G70 256=+5.0 26.1+5.1 270+5.3

VL (cm) G60 159+2.7 1563+2.7 15.1+3.1

G70 16.7£3.6 158+3.3 14.8+3.2%

VI-lateral (cm) G60 11.7+4.0 114+39 114+43

G70 10.7£35 11.3+3.7 10.8+4.3

Lateral (VL& VI-lateral) (cm) G60 271757 265+5.7 264+6.7
G70 274+56 270+59 25.7+6.7*

QF (cm) G60 276*49 26.7+4.8 275+5.2

G70 26547 266+4.9 26.3+5.7

SCAT thickness

Anterior (cm) G60 8.0x25 7.7+26 7.2+ 1.9%*

G70 80x18 79+2.0 7716

Lateral (cm) G60 6.1£2.2 54%2.0 54+19

G70 56*1.8 56=*2.1 56%2.0
QF (cm) G60 7022 6.4+2.3* 6.3+ 1.8%*

G70 6818 6.7+2.0 6.7+1.7

Values are means and SD.
* P <(0.05,** P<0.01 vs. Baseline. RF, rectus femoris; VL, vastus lateralis; QF, quadriceps femoris; SCAT, subcutaneous
adipose tissue thickness; VI, vastus intermedius. G60, participants with 60s; G70, participants with 60s or higher.

% 3 Changes in functional abilities over 2 years follow-up

Group Baseline After lyear After Zyears
Hand grip strength (kg) G60 269+6.8 269+7.0 26.7+5.7
G70 29.7=8.1 288=738 288*74
Sit-up (reps) G60 11.7£69 13.6+6.3* 146*6.1*%
G70 9.0+6.7 10.3£6.3 114£6.2%*
Supine up (s) G60 26+05 26+05 25%06
G70 3.0=08 3.0=0.7 28%0.6
Sit-to-stand (s) G60 123%26 11.0£2.6% 10426
G70 125%44 122+33 112+27
5-m maximal walk (s) G60 22%0.2 2.1£0.3* 2.1+0.3*
G70 23%0.3 22%0.3%* 21+0.3%*
6-min walk (m) G60 640.4 +38.9 656.4+51.0 655.0+44.1
G70 617.2+50.3 626.7+46.5 629.0+45.5

Values are means and SD.
*P<0.05,** P<0.01, T P<0.001 vs. Baseline. G60, participants with 60s; G70, participants with 60s or higher.
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2 Two-year longitudinal change of muscle echo
intensities of anterior (upper) , lateral (middle) , and mean
of quadriceps femoris (lower)

*,P<0.05, T, P<0.001

G60, participants with 60s; G70, participants with 60s or higher
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