MR Elastography % F\O 725G C X 2 B 2L OFHll

[ KERHGTH ]
WAl R 24 KRR, BRI
BORE S W RAERS, KB MY AR kZ

%0

RN SV e S (=T Ty ey 3

AR ORI RE R R B JE R

SRR MRS APEERANR G IIERT  SEILIRAER AT SR

T L &I

Magnetic resonance elastography (MRE) (%
1995 FFICHRIE S MY, HFITR VIEFICHEH
DT LRGN Td H. MRE EIIEHE
BT I PR & 0 ERBEOR M ER - S %
HHd 5 HETH 5. HIETIERALHE S
NTHY, HICHOLD D CHARED DA Tk
EEIR Y~ L lr - TETWS. AT
W RRESEREATICER L, MiBEREARHEL, &
BEEEDOZEAL - Rt T 5 LR AR S L
7z.

] &

B2 13 3.0T MRI 25& (Phillips #:%4),
MRE & % fi# #7 ¥ & " 7= IZ i3 MRE wave
(MAYO Clinic), Image J 1.37V (National In-
stitutes of Health) Z M\ /2. &/ SV Ay —
4/ AIZ1E gradient echo & V>, £efFi% TR/
TE :20/3.6ms, NEX:3, flip angle: 20 deg,
matrix : 512 X512, scan time:32s, coil: flex
coil, IREYFEWSL : 50Hz & L7-. IEBOH
L 50 Hz & L gradient echo & TR & [A
SRz IR ZEEROZEE > BIETIER L,

TS Z W2 5L 6 MIRTES LD 20
R DOREY /S FATER LR L7z, HBods
BEHAKFRAGEZESORAEDOL &, 1V
Tx—ALFaVEY MR RAER SRR
V5 47 (n=>5,age=21.4+0.9, BMI=20.6
£23) EL7z. 7k, Rl EEEE, 28
TRB o7, TNHOEHT, K MRE
VAT MTET B MRE OFE 25 L
7z.

T, MRE %\ 7o EH 5 O - g
IZ & AL OFHI % 1T > 7. FhET B
OFEERRED 1. PR - RIKEA (Flex),
2. R - REEA. (Extension) & LIEEL
2. Z O, MEICIER L 72 MRE hnfibk %~
R AN B LR A 1T - 7o, SR T
& #5 (tibilias anterior muscle : TA), bt 5
A W5 (soleus muscle : SOL), WAEIBEIEF (me-
dial gastrocnemius muscle : mGA), 4+ AIEE
% (lateral gastrocnemius muscle : IGA) & L,
ROI % #IR L MM - SHAIL 7=, oz, THEES
BRI DM % e+ % 7O R « FGRT
-2 (AARFBE Y VARKASH) & B et
{Eljig_»ﬁ,) 7=

* —")— K magnetic resonance elastography (MRE), skeletal muscle, stiffness, muscle contraction, pulse se-

quence

21



HigReE 5832%& 15 (2012)

" 5 age O profile curve # 5L TA S LRI
BALC X DR, BIEAL -0 EZL T
A MRE ¥ A5 ATBWT, FREIEE#®G 72. LA LEDRD, TAZOERIED SN

MRE #% 17 L 19 7= elastography & #R&)~7 0 BRI W URBIII S E VIED LI/ A X

>

»/G

7 A V% Fig. 1ICRd. AV A5 LD MRE ERVASTE P SOy
(IHER D BIRBYBIIC N, HE I HiER 12 MRE % Vi 1 BB 1C & % B ZE (L ORF

BELIHEDPERL Tz, E7-, wave im- %47 - 7= %55 % Fig. 2 1039, &FHEGIC

Axial Image

Wave Amplitude [a.u]
D B—

ROl Start St et Taa

'
ﬁ Sagital Image

\
4 ol

/,/ Start
End [}

Wave Amplitude [a.u]

Magnitude i Wave Image Profile Curve

Fig. 1. Characteristic of our MRE system to the skeletal muscle. The image is from the left to
magnitude image, magnitude added wave image, and wave image in order. A right graph is a pro-
file curve of wave image. And, the upper is axial section, the lower is sagital section.
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Fig. 2. The stiffness that changed by skeletal muscle contraction. Four of the left are stiffness
image by MRE. The center is a method of selecting ROI. In these, the upper is axial section, and
the lower is sagital section. A right graph is a measurement result of stiffness by the contraction
of each skeletal muscle. In these, the upper is by MRE and the lower is by sclerometer.
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Magnetic resonance elastography (MRE) was originally advocated in 1995 and has been the sub-
ject of recent attention. We employed MRE to characterize the stiffness of skeletal muscle of the low-
er thigh and changes in that stiffness. We obtained MRE images using a gradient recalled echo pulse
sequence with parameters : repetition time (TR) /echo time (TE), 20/3.6 ms ; number of excitations
(NEX), 3 ; flip angle, 20° ; matrix, 512 X512 ; scan time, 32 s ; flex coil ; and vibration frequency, 50
Hz. We made a vibration pad of 2 divergence types to excite the lower thigh from both sides evenly.
When contraction and relaxation about the skeletal muscles, we enforced MRE. We drew regions of
interest (ROI) on the stiffness images and measured it by using sclerometer to compare stiffness. We
MRE enabled visualization of changes in the stiffness of skeletal muscles as a result of contraction
and relaxation. The lateral gastrocnemius and soleus muscle demonstrated significant difference in
stiffness at muscle contraction. MRE also permitted measurement of deep muscle using the muscle
sclerometer. MRE allows evaluation of stiffness in a given biological section from the surface to deep

tissue.

24



