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Abstract

Muscle thicknesses and muscle-fiber pennation angles were measured

ultrasonography to investigate iz wivo muscle architecture of m. vastus lateralis.

image of a B-mode ultrasonography, muscle thickness (MT) and fiber angles (ANG) were
determined, the former as the distance between the fat/muscle and muscle/bone interfaces
and the latter as the angles between the interspaces of fascicles of vastus lateralis and the
deep aponeurosis. Both MTs and ANGs varied with longitudinal positions of the vastus
lateralis, ranging from 12 to 23 mm for MTs and from 6 to 12° for ANGs, and were
proportional to each other. Based on these observations, a tentative model was proposed

for the of muscle architecture of vastus lateralis.
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Fiber angle = arcsin (Muscle fiber length | Muscle layer thickness)
(Amis et al. 1979)
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Fig.1 Determination of fiber angle in human

cadavers. (Amis et al, 1979)"
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Fig.2 Positions for the measurement of
muscle thickness and fiber angle of m.
vastus lateralis.
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Fig. 3 Ultrasonic images of m. vastus lateralis (left, cross — section ; right, sagittal

section).

distance between fat/muscle interface and deep aponeurosis,

Muscle thickness was determined from the cross — sectional image as the

Fiber angle was

determined from the sagittally sectioned image as the angle between fascicles and the

deep aponeurosis as indicated in the right drawing.
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Table.1 Muscle thickness and fiber angle at
the measurement posisions. See
fig.2 for the positions.

Longitudinal| __Rowl __ | _Row2 ___| _Rowd ___
position MT ! ANG | MT ! ANG | MT ' ANG
1 18 ' 8 9 19 20 ' 10
2 200010 [ 20 12| 21
3 B R | 2R 21
4 17 0 20 110 181 8
5 13 1 8 15 1.9 12 ' 6

MT: Muscle thickness (mm)
ANG: Fiber angle (deg)

Fig.4 Relationship between muscle thickness
and figer angle.
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Fig.5 3-D presentation of muscle thickness
(upper) and fiber angles (lower) at

the measurement potitions,
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Fig.6 A tentative model for the architecture
of m. vastus lateralis. The model is
based on the assumption that muscle
fibers of the same length run from
tendon to tendon throughout the
length of the muscle.
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