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DeveloEment of fused evaluation method based on physical and biological approach
in atherosclerotic plaque

KANAZAWA, Yuki
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The purpose of this study was to investigate the mechanism and histological
characteristics of atherosclerotic plaque using a magnetic resonance imaging (MRI). We developed two
assessment method; visualization and quantification of lipid rich necrotic core using relaxation
time measurement; quantitative analysis of chemical exchange saturation transfer effect on
metabolites using mathematical model. Then, we applied them to clinical cases. For characteristics
of atherosclerotic plaque, the physical and biological assessments make it possible to obtain more
detailed information and predict risk of plaque rupture.

MRI



MR

MRA

T2w

CEST

ultra-short echo
time UTE

UTE

MT CEST

MRI

proton density PD

MT

MRI

it : AR

MR
black blood: BB
T1 Tiw T2

LY - £F3xM

UTE A X—20 4

T5—IRNES D58
(lEE, BRIL)

TE TE
KTE) = Lenore €xp 7T2’Shu N + ong exp| — .
' Lit ALONG

Bi-exponential fitting

[ short 7, Je4——{ Long 75"
:

1
|
:
1

{

CESTA A=Y

TS —RAE YO ETifi
(7R EZLDEE, pH)

CESTET IV

solute o

¥

4

J7 2 b LREBRICTFEDR S - &k - E5E

4

B PRAE 151 o i - 5

UTE

CEST

CEST



Bl

MT

11
Tlw

Bl 0.5 1.0 1.5uT

z Z- FWHM
(CEA) (CAS) MRI
13 71
Black Blood BB Tilw T2w TOF-MRA Tlw
T2w UTE CEST
CEA
MR
UTE
UTE
UTE
UTE
CEST
WASSR
B z MTRasyn B
APT MT NOE
B APT NOE CEST
B1 Z-
CEST MT APT NOE
T2w T2/T1 CEST
3.5 ppm APT  NOE CEST
APT NOE
NOE

Naghavi M, Libby P, Falk E, Casscells SW, Litovsky S, Rumberger J, et al. From
vulnerable plaque to vulnerable patient: a call for new definitions and risk
assessment strategies: Part I. Circulation. 2003;108(14):1664-1672.

Saam T, Hatsukami TS, Takaya N, Chu B, Underhill H, Kerwin WS, et al. The vulnerable,
or high-risk, atherosclerotic plaque: noninvasive MR imaging for characterization
and assessment. Radiology 2007;244:64-77.

Wang J, Balu N, Canton G, Yuan C. Imaging biomarkers of cardiovascular disease. J
Magn Reson Imaging. 2010;32(3):502-515.

Karolyi M, Seifarth H, Liew G, Schlett CL, Maurovich-Horvat P, Stolzmann P, et al.
Classification of coronary atherosclerotic plagues ex vivo with T1, T2, and ul-
trashort echo time CMR. JACC Cardiovasc. Imaging 2013;6:466-474.

Qiao Y, Hallock KJ, Hamilton JA. Magnetization transfer magnetic resonance of
human atherosclerotic plagues ex vivo detects areas of high protein density. J
Cardiovasc Magn Reson. 2011;13(1):73.



4 4 0 1

Kanazawa Yuki Matsumoto Yuki Harada Masafumi Hayashi Hiroaki Matsuda Tsuyoshi Otsuka 12

Hideki

Appropriate echo time selection for quantitative susceptibility mapping 2019

Radiological Physics and Technology 185-193
DOl

10.1007/s12194-019-00513-x

Kanazawa Yuki Fushimi Yasutaka Sakashita Naotaka Okada Tomohisa Arakawa Yoshiki Miyazaki 17

Mitsue

B1 Power Optimization for Chemical Exchange Saturation Transfer Imaging: A Phantom Study Using 2018

Egg White for Amide Proton Transfer Imaging Applications in the Human Brain

Magnetic Resonance in Medical Sciences 86-94
DOl

10.2463/mrms.tn.2016-0069

Ikemitsu Natsuki, Kanazawa Yuki, Matsumoto Yuki, Sasaki Tosiaki, Hayashi Hiroaki, Miyoshi 42

Mitsuharu, Harada Masafumi

Development of Correction for Signal-to-Noise Ratio Using a T2* With Improved Phase Method 2018

Journal of Computer Assisted Tomography 117-123
DOl

10.1097/RCT.0000000000000644

Kanazawa Yuki Yamada Tetsuya Kido Aki Fujimoto Koji Takakura Kyoko Hayashi Hiroaki 38

Fushimi Yasutaka Kozawa Satoshi Koizumi Koji Okuni Makiko Ueda Naomi Togashi Kaori

Internal evaluation of impregnation treatment of waterlogged wood; relation between 2017

concentration of internal materials and relaxation time using magnetic resonance imaging

Magnetic Resonance Imaging 196 201

DOl
10.1016/j .mri.2017.01.010




16 0 14

Yuki Kanazawa, Masafumi Harada, Tosiaki Miyati, Takashi Abe, Mitsuharu Miyoshi, Yuki Matsumoto, Hiroaki Hayashi, Yasuhisa
Kanematsu, and Yasushi Takagi

Calculation of molar relaxivity and concentration map of Gd-DTPA map using quantitative parameter map before and after
injection for brain metastasis

ISMRM 28th Annual Meeting

2020

Yuki Kanazawa, Masafumi Harada, Taniguchi Yo, Hiroaki Hayashi, Takashi Abe, Maki Ohtomo, Yuki Matsumoto, Ono Masafumi, Bito
Yoshitaka and Akihiro Haga

Myelin imaging derived from quantitative parameter mapping

ISMRM 27th Annual Meeting

2019

Yuki Kanazawa, Chiba Daiki, Masafumi Harada, Miyati Tosiaki, Miyoshi Mitsuharu, Hiroaki Hayashi, Yuki Matsumoto, Takashi Abe
and Akihiro Haga

Thermal sensitive pH imaging using CEST

ISMRM 27th Annual Meeting

2019

Yuki Matsumoto, Masafumi Harada, Yuki Kanazawa, Takashi Abe, Maki Ohtomo and Miyoshi Mitsuharu

Chemical exchange saturation transfer imaging depending on several neurodegenerative diseases at 3T

ISMRM 27th Annual Meeting

2019




Yuki Matsumoto, Masafumi Harada, Yuki Kanazawa, Takashi Abe, Maki Ohtomo, Taniguchi Yo, Ono Masaharu and Bito Yoshitaka

Simultaneously Calculation of Concentration of Contrast Media, Relaxivity, and Oxygen Extraction Fraction using Quantitative
Parameter Mapping

RSNA 105th Annual Meeting

2019

Yuki Matsumoto, Masafumi Harada, Yuki Kanazawa, Takashi Abe, Maki Ohtomo, Taniguchi Yo, Ono Masaharu and Bito Yoshitaka

Calculation of molar relaxivity and concentration map of Gd-DTPA map using quantitative parameter map before and after
injection for brain metastasis

ISMRM 27th Annual Meeting

2019

Yuki Kanazawa, Daiki Chiba, Masafumi Harada, Tosiaki Miyati, Mitsuharu Miyoshi, Hiroaki Hayashi, Yuki Matsumoto, and
Akihiro Haga

Quantitative evaluation of local offset frequency for CEST imaging

ISMRM Japanese Chapter

2018

Yuki Kanazawa, Toshiaki Sasaki, Hiroaki Hayashi, Kotaro Baba, lkuho Kosaka, Yuki Matsumoto, Mitsuharu Miyoshi and Masafumi
Harada

T1 dependency of magnetization transfer effect in human brain

ISMRM 26th Annual Meeting

2018




Yuki Kanazawa, Kotaro Baba, Tosiaki Miyati, Masafumi Harada, Hiroaki Hayashi, Ikuho Kosaka, Mitsuharu Miyoshi, Michael Carl
and Yuki Matsumoto

Does the amount of signal change depend on calcium concentration in lipid-rich core plaque?

ISMRM 26th Annual Meeting

2018

Yuki Matsumoto, Masafumi Harada, Yuki Kanazawa, Maki Ohtomo and Mitsuharu Miyoshi

Chemical exchange saturation transfer imaging for neurodegenerative diseases

ISMRM 26th Annual Meeting

2018

CEST

46

2018

Yuki Matsumoto, Yuki Kanazawa, Toshiaki Sasaki, Natsuki lIkemitsu, Hiroaki Hayashi, Mitsuharu Miyoshi, Masafumi Harada and
Hideki Otsuka

Which is More Important for Quantitative Susceptibility Mapping? SNR of Phase vs Spin Dephasing

The 103th RSNA Meeting

2017




Yuki Kanazawa, Masafumi Harada, Mitsuharu Miyoshi, Yuki Matsumoto, Hiroaki Hayashi, Toshiaki Sasaki and Natsuki Ikemitsu

Baseline of Chemical Exchange Saturation Transfer Imaging for Brain

The 25th Annual Meeting of ISMRM

2017

Yuki Kanazawa, Masafumi Harada, Mitsuharu Miyoshi, Yuki Matsumoto, Hiroaki Hayashi, Toshiaki Sasaki, Natsuki lkemitsu and
Michael Carl

Dura Mater imaging with UTE T2* Mapping

The 25th Annual Meeting of ISMRM

2017

Mitsuharu Miyoshi, Masafumi Harada, Yuki Kanazawa and Hiroyuki Kabasawa

CEST and Binding Water MT Separation in Brain Tumor by Multi Pool Model CEST Peak Extraction Method

The 25th Annual Meeting of ISMRM

2017

lipid-rich-core MRI

45

2017




2020

120

/

http://pub2.db.tokushima-u.ac.jp/ERD/person/277588/work-ja.html

(MIYATI Tosiaki)

(80324086)

(13301)




