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The material properties of passive skeletal muscle are critical to proper
function and are frequently a target for therapeutic and interventional strategies. Diffusion tensor
imaging (DTI) provides information regarding the movement as well as the direction and speed of tissue
water, and it can also be used to visualize the hysteresis of passive time-dependent responses. The
purposes of this study were to analyze in detail the water movement in skeletal muscles during pushing
stimulation and visualize tissue deformation of the hysteresis in vivo by using DTI.

Deformation was found underneath the stimulated areas during the decompressing phase and in the wide area
during the pushing phase. Differences were also found in direction of water movement. In passive
time-dependent responses of the skeletal muscles in vivo, these results showed varying deformation
regions between the pushing and decompressing phases.

MRI

MRI



)
MR
Elastgraphy
in vivo
2
3 (Dwi)
)
DWI
(2) MRI
)
DW-MRI
6
10mm
12mm/s
12mm 0.5
single shot
DW-EPI MPG 6
DTI
0.2 14
diffusion tensor imaging
(T
DTI

eigenvalue Al

2 8
bWl
200mmHg
4 6
18 2
DWI
DTl DTI
Al
A2 A3 A1
3) 8 3
200mmHg
50%MVC
20
10 1 10
.5
MRI 3T MRI
174 axial bWl
6 b 0, 100, 250 s/mm?
dixon bWl
DTl
eigenvalue A 1 Dixon Fat
Fraction
(4) eigenvalue

DTI
BMI  25kg/m?2
16 2
BMI : 20.6+ 1.5
9 BMI:315% 5.0

3T MRI Dixon  DWI
Fat Fraction eigenvalue
10cm

1)

(decompressing)



Fig.
X y
z (pushing)

colormap Y
(pushing)
z

color map
(rest)

color map
_x [decompressing)

T2 image

Fig.1. Typical color maps of eigenvalues during pushing and decompressing phases
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Fig. 2. Graph of Lambdal in underneath and outward of the stimulated area
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