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Abstract: Magnetic resonance elastography (MRE) is an imaging technique using the magnetic resonance imaging (MRI)
to measure the distribution of stiffness in viscoelastic materials by mechanical excitation. Since soft tissues usually show
viscoelastic behavior, the stiffness is expressed by the storage shear modulus G’ and loss shear modulus G” of the
incompressible viscoelasticity model for a viscoelastic medium. Authors developed the MRE system using micro MRI and
bar type longitudinal excitation system. In this study, we investigated the viscoelastic property of soft tissue measured by
the MRE system. Specimens made by gelatin gel and pig liver and bovine muscle. The value of G’ and G” in all specimens
increased with excitation frequency. Distribution images of G” and G” indicated different pattern between the liver and
muscle. The MRE system using micro MRI and longitudinal excitation measured dynamic viscoelastic property of liver as

isotropic soft tissue and muscle as fibrous soft tissue.
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Fig. 1 MRE system

GS5-5-1



3. ERAE
EBRIEE L, 0.3T Micro-MRI (MR Technology #:41) &
R NIRKE (C-5015LV D-master, fBS/EFTFERL), IE
B0 b OREY 2R BRI RET B o O T T ARk~
ZAF v (GFRP) Mo (Un#kE#e) @M LEZ. K1
A MRE Y A7 L% 739, MRI Y — 27 = A (X, AE YV
Ta—v—J T RAEMALE.

BT, TR L U iR W T
2 g R 1L, 72 NFiEE 1% 877 ZIicE LT
ERL LTz, O MaBR sy U RERFG2 5800 H LIERL L
7= (2). UUMmBRicisnwT, ki r s AT E 7=
WXEZRT 5 IR U TIERZ & L. MHRERFO R
iy, EmABEE UMEiZEmE Lz, MRS E2% 1
IZ/RT.

Table 1 Excitation conditions
Amplitude [mm]

Specimen (x direction) Frequency [Hz]
Pig liver (n=1) 0.5 50, 138(’)150’
Bovine muscle (n=5) 15 50, 6%% 100,
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Fig.3 Distribution images of displacement and G’, G”

(B)  —@-c’fiber direction
-0~ G’ cross-fiber direction
—i- G” fiber direction
— -[3- G” cross-fiber direction
& 15 8
e e =
‘m-G L
]
g€ 10
Q
£
>
o
0
L [ ] 5 5
L (0}
[ ] o
c
(v
I o 0
0 50 100 150 200 250 0 50 100 150

Frequency [Hz] Frequency [Hz]

Fig. 4 G’, G” versus excitation frequency. (A) Pig liver
specimen, (B) Bovine muscle specimen.
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