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CHANGES IN MUSCLE THICKNESS, PENNATION ANGLE AND
FASCILE LENGTH WITH AGING

Kertaro KuBo, Kazumr Azuma, Hiroakl KANEHISA. SHINYA KUuNO and TETSUO FUKUNAGA

Abstract

The influences of age on muscle architectural characteristics, i.e., muscle thickness, pennation
angle, fascicle length, were studied in 121 men and 229 women aged 17 to 85 yrs. The subjects were
divided into three age groups (younger : 17-39 yrs, middle-aged : 40-59 yrs, elderly : 60-85 yrs) for
both genders. Muscle thickness and pennation angle of the vastus lateralis (VL), medial gastrocne-
mius (MG), and long head of triceps brachii {(TB) muscles were measured using B-mode ultraso-
nography, and fascicle length was estimated. In all age groups, men had significantly greater relative
muscle thickness (to limb length) in VL and TB than women, but not in MG. Relative muscle thick-
ness of VL was significantly lower in elderly than in younger and middle-aged subjects. However,
the corresponding differences in MG and TB were insignificant. The pennation angle of VL was
significantly lower in elderly than in younger and middle-aged subjects, although there were no
significant differences in pennation angles of MG and TB among the three groups. These results
suggest that the decrease in thickness of vastus lateralis muscle with aging is significant, but not
significant for medial gastrocnemius and triceps brachii muscles.

(Jpn. J. Phys. Fitness Sports Med. 2003, 52 Suppl : 119~126)
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Physical characteristics of subjects. Mean (SD)

Younger (17-39 yr)

Middle (40-59 yr)

Older (60-85 yr)

Men(N=71) Women(N=47) Men(N=35 Women(N=38 Men(N=54) Women (N=144)
Age (yr) 28.9 (5.9) 30.0 (5.8) 49.1 (6.6) # 50.2 (5.0) # 69.5 (4.2) #$ 68.0 (5.3) #$
Height (cm) 172 (5.6) 160 (5.7) * 168 (5.1) 155 (4.9) *# 161 (5.0) #$ 150 (5.6) *#$
Body mass (kg) 63.7 (9.3) 52.2(5.7) * 64.8 (7.8) 53.2(7.1)* 60.4 (6.1) #$ 54.0 (7.5) *
Upper arm length (cm)  31.6 (1.6) 29.0 (1.5) * 30.9 (1.1) 28.9(1.3) * 304 (1.4) # 28.8 (1.3) *
Thigh length (cm) 39.9 (2.0) 37.0@2.0)*  385(22)# 35.0 (1.6) *# 364 (1.9)#5  33.9(2.0) *#$
Lower leg length (cm) 39.3 (1.8) 35.9(1.6) * 374 (1.8) # 343 (1.7) *# 354 (1) #5  33.1(1.6) *#$

*significant different from men

# significant different from younger

$ significant different from middle
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Figure 1. Relationships between relative muscle
thickness (to limb length) and pennation angle.
(J; vastus latelaris (VL), € ; medial gastrocne-
mius (MG), © ; triceps brachii (TB)
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Figure 2. Relationships between age and muscle

thickness in vastus iateralis (VL), medial gastroc-

nemius (MG) and triceps brachii (TB) muscles.
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Figure 3. Relationships between age and relative
muscle thickness (to limb length) in vastus iater-
alis (VL), medial gastrocnemius (MG) and triceps
brachii (TB) muscles.
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Figure 4. Relationships between age and pennation

angle in vastus iateralis (VL), medial gastrocne-
mius (MG) and triceps brachii (TB) muscles.
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Table 2.

Fascicle length of six groups. Mean (SD)

Younger (17-39 yr)

Middle (40-59 yr)

Older (60-85 yr)

Men(N=171) Women (N =47) Men (N =135) Women (N = 38) Men (N = 54) Women (N = 144)
Fascicle length (mm) VL 69.3(7.7) 66.9 (10.9) * 67.3 (10.1) 68.5(11.9) 64.7 (10.5) #$ 63.6 (10.0)
MG 57.5(8.6) 54.3(6.8) * 56.8 (9.1) 54.6 (8.2) 520(7.1)#% 48.9 (6.0) *#3%
TB 59.4(9.2) 52.4 (6.6) * 59.1(9.0) 52.6(8.2)* 57.5(8.8) 52.1(9.5) *
Fascicle length / limb length (mm/mm) VL 0.174 (0.021) 0.183 (0.030) * 0.176 (0.031) 0.186 (0.034) 0.179 (0.033) 0.188 (0.033) *
MG 0.147 (0.022) 0.151 (0.019) 0.153 (0.027) 0.160 (0.027) 0.147 (0.020) 0.153 (0.020)
TB 0.188 (0.030) 0.184 (0.026) 0.191 (0.031) 0.185 (0.030) 0.190 (0.029) 0.182 (0.034)

*significant different from men
# significant different from younger
$ significant different from middle
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