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HEBIMRE (R (1) : AMKRFHAMRI

T1W images, transverse and sagittal section at 3T




3DSE, TR =800ms, TE = 20ms, NEX = 1, FOV = (40.96mm)?3,
Matrix = 512 X 512 x 128, Voxel size = 80um X 80 um X 320 pum
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hyperpolarized 3He D MRE{&

HRESHe N AR AICE TSRS EmAERSE (MIP)#&. 1~9
METIEIRALR. 10~21FEFFRIFIEER. 22 ~25FD [XIFSUEA.
J. H. Holmes et al. Magn. Reson. Med. 59:1062-1071(2008).




hyperpolarized 3COMRE|{&

KEREEAR LY AmI/sTERE & (Z1F & (23 {& (Yorkshire pig).
M. Ishii et al. Magn. Reson. Med. 57:459-463 (2007).




23Na (NA=100%) O MRIE[{&

1.5TIZHIFTBHH-FLAIRE 4.7TIZHEIT5H23Nald (F{E24-5R1%)
R. Bammer, ISMRM2008 weekend course



170 (NA=0.037%) O MRE {&

7 TIZ&IFANatural abundance D708 (E) EH(H)

N8 FF) sk #11%£40.8MHz E300MHzZ
Hoffmann et al. MRM, 2011.
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MRIZE TS M fEEE (1)
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30 um? 25 pm? 20 um? 16 pum?

HEHYAX/, SNRIE =—

EEHARMET Z—EeEL, HEMERBEZEALT, BEY
AXZINSKT D&, BRH-YDEFTRENERY A X(ZLLHI
LTETL, /A XI2&Y, BB OBRGENBHTEELGS.

TDRF(E?



MRIZE T AHZEE 7 fEEE (4)

B ZdHT-YDSNRMS5LLE (Rose criterion) ?

1 1345

SNR =10.2 histogram
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B ZdHT-YDSNRMS5LLE (Rose criterion) ?
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1 1580

SNR =6.0 histogram
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B ZdHT-YDSNRMS5LLE (Rose criterion) ?
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B ZxH-YDSNRHS5L.LE (Rose criterion) ?

2 1875

SNR =4.1 histogram
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B ZxH-YDSNRHS5L.LE (Rose criterion) ?

4 2170

SNR = 3.2 histogram
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HIXARDFIE £36T99.7%

::: :ﬂﬁ;-

hll-
w g, s
Zi"g' =

' e e 0L raast 9

1 1580

SNR =6.0 histogram




AEODNE

4. MRIZBIFTHEERIVETRE



MRIZEIFTHEERIAVEFS AR

SIRGERIVFZRAMEEYHTIENTES.

FIL /& :Jt[l] ﬂ‘-TIJ

}iiﬁ ‘fglf
(FLAIR)




BRIV A (EREE

)dl.

D) DER?

RFEFIFED#ERL

L) ECHEIE NN TG %

18 2l

1’Ebh%>$?ﬁ§§1t0)$ﬁ7iﬁﬂz

53115 P T 1%
L= AE %

AR
Ty, Ty, T5F

2B (D FEHGE)

E{RDRIKIL, /\)LZ%?IH J:U( = B - ENEY(2)

T TH D




BERAVRSARERET H/\TAZ

RNENTAZ(REEER)

WEARDEEIZLSHE0D. £ERITERTE S MEEE
HOTWBAD, cNoDH6, RRAEVIZEEZRITTE
EDNEBINTARETLS.

SEBNTAZ (NEEER)

W TR INILAO—HURGEIZEBED. RF/NL
A, Dtgiim iR, sriERE (£1k), EFZFIGE, 5t
BERYBRREVIZHEZH1ERD, SE/NTA2ELES.




NEB/NZAZ (NETTEER)

p: [RFRZH(TOL)ER
o HiEER FOEFE EARER
“2 : *ﬁﬁ%*ﬂ H% aEﬁ

N

T, RIS (AL R - B E) QR — 1

VN

/ﬁiha( u:ﬁ. =_."f‘|ﬂ E@uu.’h»)
DFILERZE(TVIL)
A 2= & FOBFfE]




NERNTAZ (N REER)

TR: —H 2 AMN#Y R UK
TE: IO—HRFfE

Tl: REFFE(RESEIEZEDES)

FA: 2UyTT7UT)L

MPG: EiEtRH DS GRN ORI E
BEf=IIH: #REIGHE
INVAO—H O ZADEREE (HeDaE—L 2 X)
EHIDEE -5 HFEGE




AE I O—jR&EICHITHEEIV SRR

T(xy)} T(xy)
FEmE x T,578 x T,A

[(x,y) =kp(x, y){l exp| —

1(X,Y) BRI
p(X,Y) BFRAELEE (FOrEE)
Tl(X1 y) - e fE F0 B RS

Tz (X, ) ¥ prsilicd

BEIRBEIL, p, T, T,, TR, TEOQSED /AT APTREINDD,
[ITRED L, TLIETELDLLNER LS.

I~
=




MRIZHITHERIAV AN EH)

SIRGERIVFZRAMEEYHTIENTES.

FIL /& :Jt[l] ﬂ‘-TIJ

}iiﬁ ‘fglf
(FLAIR)




BRI SARDE prune at 4.7 T

3DSE, TR=200ms, TE=20ms, NEX=3 3DGE, TR=200ms, TE=6ms, NEX=1
FOV=(40.96 mm)3, Matrix=512x512x128 FOV=(40.96 mm)3, Matrix=512x512x128
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MRIZEE DFELE

fRERAICIE, AMEEERAMRIDLL(EHLN TS
B, TNEEDT, UTDELIE, SFHREMRIME
FAesn TS

71, AMEEEEMRI N

2. INENYIAMRI
3. MR Microscope

\4. KAWAZRAWN=O2/\D I~I\/IRI/




ANEE£ 5 HMRI

HBiEHAZRALV:=-MRI(FEZMS) K AEAZRAWE=MRI(BILAT42)

BIZEMAZRAWV-ARERT7Z289 AMRI (5158
E(X1.5~3T) &, CRKAMAZRW-=A—TEMRI
ISR E(X0.2~04T) AERELTLA.




INEMIFAMRI (1)

HBIzEA/ERAMRI KAMAIIAAMRI 1.0T
4.7T~16.4T (REKRFEFZMZERR) MRTes!
Varian-Agilent HRIDEAKA#EAT O AAMRI




HBIzEA/ERAMRI KAMAIOIAEAMRI 2.0T
4.7T~16.4T by Haishi, Sugiyama, Aoki
Brukert e s DK AMBA < AAMRI



MR microscope
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4. 7TRIEEH,;, A% AL \'=MR microscope




RF probe

200 MHz (4.7 T) 400 MHz (9.4 T)
INSTEEDRFOAILZEFERAT 5 : SNR « 1/R1S




MR microscope A XKAE7O0—2

YU/AFRFOA I ZRAW-GE#EETO—7 (JEE {th)




MR microscope

3DSE, TR=800ms, TE=20ms, NEX=1 3DGE, TR=200ms, TE=6ms, NEX=4
FOV=(40.96 mm)3, Matrix=512x512x128 FOV=(40.96 mm)3, Matrix=512x512x128

AE IO—¢T 50T IO—2&AE & (40mm probe)




KAWAEZRW=23>2/YY FMRI

Portable MRI e
console Rl = B

03T

Constructed in 1998 | Constructed in 2000
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KAMEZ,

2006:Wrist MRI
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206:Co|d room MRI 2005:Han MRI 208:Heel MRI  2008:Clinical MRI !



BEEN ) < F 2

iMRI

EET <Y FE2HEAMRI(0.3T) :2008%

F11 A

t A an Al



il
W
1L
~
g

02T FowF16cmliBE




AEODNE

6. MR microscopyi®/{&



ATTIZEITAAFI DR (2563F112)

Cross section

LEDOBEEY TR/TE=200ms/3.5ms TR/TE=600ms/12ms

3DGRE, 2563 3DSE, 2563
(125pm)3, INEX (100pm)*, INEX

HHERBEDARIE Porous structure
ZESMNRILEENS
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ATTIZETAROOXRDIRE (10242x641%1%)

RFEAOMmDTA—T % {E



ATTIZETAROORDIRE (10242x641%1%)

40.96 mm

1024 x 1024 X 64 pixels (40.96 mm? FOV), TR=800ms, TE=32ms



ATTIZETAROORDIRE (10242x641%1%)

20.48 mm

1024 x 1024 X 64 pixels (40.96 mm? FOV), TR=800ms, TE=32ms



ATTIZETAROORDIRE (10242x641%1%)

10.24 mm

1024 x 1024 X 64 pixels (40.96 mm? FOV), TR=800ms, TE=32ms



ATTIZEITAROARDIRE (10242x641R 12 )

1024 x 1024 X 64 pixels (40.96 mm? FOV), TR=800ms, TE=32ms



3D High Resolution Imaging at 9.4T

EFEEEEFRARCS22(RABRFARERFEABET L F—)
TR/TE=100ms/5ms, 3DGE, 256 X 256 x 512, (60um)3, 12NEX
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Thank you for attention!




