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Figure 1. ZH2stel Mal chay.

Figure 2. ZHdw3te] M oA (a) normal liver, (b) fibrosis stage 2, (¢}, fibrosis stage 3, (d) fibrosis
stage 4.
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(b} Focused ultrasoundoll 28 wave MY, (c) pressure—activated driver, (d) acoustio-mechanical
vibration generator
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(2) Data acquisition using MRI
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‘Refine Search | "magnetic resonance elastography®
PAT NO, Title
1 7,154 81¢ T Method for retrieving focal near-surdace material information
¢ 1117026 T Physiological model based non-igid image registration
3 703853 T Pressure activated ddver for magnetic resonance elastography
4 5574 415 T Elecromagnstic-acoustic imaging
5 6873155 T Magnstic resonance acoustography
& 5662458 I Systems and methods for magnetic resonance imaging elastngraphy
T 5.770.033 F Imaging method and device using shearing waves
8 5764448 T Methods, systems, and computer program products for imaging using vinual extended shear wave sources
9 553552 T Magneto-acoustic imaging
16 6,494,840 ‘F Portable ultrasonic palpation system
11 6,466 563 F MR elastography method
12 5,245,835 °F Imaging of ultrasopic fields with MAI
138,037,774 'F Inerial driver device for MR slastography
14 5,859 858 F MR imaging with enhanced sensitivity of specific spin motion
155810.731 T Method and apparatus for elasticity imaging uging remotely induced shear wave
16 5,606,371 ¥ Method and device for shear wave elasticity lmagmg
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4. Applications of MRE

MREY] 7|3 427t g 538 Aol 1995d0lth (3). 2 o]F o7 7HA| 7|«Hd] ¢dE
o] AUTAE AFAY AFo) U2 H& o}A 7 7 Atk (Figure 11-14)

o] o= MRE of the prostate (21), MRE of the lung (22), microscopic MRE (23), MRE of
the cartilage (24) 59 L€oA A&dA =FEo] vyoi vt FF transducer & TH,
image processing 71 7B, 281 high field high SNR & ©]-&3 Aol NEEHHEM MREE
o] &3 o2 T applicationol X B2 A7E0] =gt o] drt

i 4

101 192

Shear Stiffnens (kPa}
»>

»
e ]

(@)

Figure 11. Non-invasive measurement for the assessment of liver fibrosis. (a) MRE from 21
year old healthy volunteer, (b) Graph distribution of liver stiffness in 12 healthy volunteers and 12
patients with chronic fiver disease and varving degrees of liver fibrosis proved with biopsy resuit. {(17)
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Figure 12. (@) MR elastography of the breast,
(b) 43-year old woman with invasive ductal
breast carcinoma in lateral breast, (¢} MRE

8

Shear Stiffness (kPa)
£
L

2 . based shear stiffnress of adipose and
. . ’ fibroglandular brast tissue (from volunteer series)
: ' and adipose tissue and breast carcinoma (from

N - . _
x_wpou W\me Tomor

Healthy Yoluntoors Patiorils with Broast Cancer

patient series) (18, 19)

v

()
'”‘M Atot
f{—q; T N’“\
T

+20 [um] o]

Figure 13. {a) MRE of the brain, (b) Example of wave images and the corresponding total
amplitude image for an image slice in transverse orientation. (Harmhabar, Brtaun, et al,
Acta—biomaterialia, 2007)
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Figure 14. (3, b) Muscle load transducer and its application inside an MRI magnet, (¢} Wave images
obtained in a coronal place through the biceps of a volunteer under loading conditions. Shear
wavelength increases with load. (20)
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