K R I =R OCPEEER I MRI NV A —r oV AD
%%a7yF%%%«@$wmm
WU L2, KRS AL, S WIS, ST OE AT &
O 4 e

VEER R BRI EER A OF R BB AR R 2%
ZRESERARTHE A UFFE AT AR ALER A0 e B et s g 7y — 7
RV VAR INE SN SN S

T L &I

B IEE R 2 FIH L 7o B S i Gk
(magnetic resonance imaging : MRI) {3, X #
CTICHAN X HEOWI < DL FTICAMKDOE
BElNmziEcE s, £/, ZOEKRIIE A
fﬁﬂﬂiﬁ\/ FSAMEETAHID, XECT LAk

SURICHE K U7z, T LERIS, Wﬁﬂﬁ%ﬁ MRI
(dﬁuswn weighted imaging : DWI)V:2 (3, X
#CT TIN5 6 058 - 7ok 2 I
BIMLOKEHDD ZRTEEIC L, AE-KAE-KE
D4y b Y BB WNARKED JT 1A fHT 7 & 23T
2 LB TV VA A—v 7 (diffusion ten-
sor imaging : DT) 992 & TR L 7z. BAEF)
AINTH5 DWIIE, ZKRIEXIVF AT A A
Ia—75F—ik (2D multi slice echo planar
imaging : 2D-EPI) % F|H L 7= 2D-EPI-DWI 7
ZOKGEHDOTWA. LrLianb, 2D-
EPL-DWI 3@ # i Gk L WO MAazE T 5
2, FICEPIREDT —F7 77 FOREL,
TRIERINF AT A AERRRA L3 55K
ROEIR A Z 5. EPI-DWIIC ko TAEL
57 —FT7 77 M, BT —F 757271,
N/27—=F7 77 b, (il a—FHEicE

LA Iy 7T —=FT 577 05, C
N6O7—57 5 7 I EPI-DWI 8%k 4 5%
BRI O E\MERMESS (motion proving gradient :
MPG OHIINIChE L 70 %) R, @il THE 2
A4 HERSS (ERE AL a—-F%
SETTADIChELLD) PRATHEET
B. Fio, ZRIERIVFATA AR, E5H
I (signal-to-noise ratio : SNR) DK [,
TEERIL AT A ZERRIC L 5 T4z %
72T, BIVDAGA AEEATA AF v v
THRLBEERD. ko T, ATA ATTRD5E
ENEH CEIWKE I EEELHY, I
GHEBEMRPKEL DD, £ TH T
2D-EPI-DWI ¥ 2 A /R f - HIR OB % 5%
FIC <, BT L Wl SR OE IR EeRF MRI S
WAy —4 /A (three-dimensional diffusion
weighted imaging : 3D-DWD)® 9 4B, =
DOFE% DTI £ THE - RS #7419, 3D-
DWI {3, magnetization-prepared rapid gradi-
ent-echo % (MP-RAGE)WZFIH L TWAD
T, 2D-EPI-DWILICHANT, BILRT—F7 7
JEFRN/2T—FT 77 N EORERZT
12K, ZRTEA A=V VT HRACTWALHDT
W AEER A VI FHT EMTE/.

*+—rJ— K DWI, MP-RAGE, water-excitation, T1-contamination
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A, DWI T A#SIRIC @A s (Body-
DWI), [BBEFiat W@ (positron emis-
sion tomography : PET) @ Xk 5 7 (k54 ¥ i 5
OEG %, BAHHREE 2EbFICB L &R
TE5H2. LaL, FHil MRI ClIIEIHHK
POHDEFRIAV P AN KT SE LG50
&V, Body-DWI i & f§ 5 #H  O Of F 73
BB aMhn5. 40, BAdBRCEREL
7z 3D-DWI C /K Jih 2 ¥ ( water excitation :
WE)B~15 %1 A & b+ 7= WE-3D-DWI % B
L, 77V FAERIC IO ARFEORME,
Fy FEESERRICL B FER LD, R
JERANOATREME A BT L 72D TG 9 5.

FE LR

1. diftusion-weighted DEFT : DW-DEFT
RAGE D/ Ay —4/ AZi3ah 37 U8
V= a VY=V ABNLEER D, BB
Fh DTS 3D-DWI R/ OV Ay —4 v Al
driven-equilibrium Fourier transform (DEFT)
T UNV—Y g V= VA L THAT 5.
DEFT (Fig.1) ¥ “90°:-180°y-90°-x" @ RF
ISIVARINS & » T TewldHd 519, DEFT
IZ Ko TEALT BRALDOEE) & RRTIIVICE -
T &, EESh CEVEERIRREIC B S IL 2
90°xRF OIINA 21 5 Z & T xy P EIC ]
N %5 (Fig. la-b) > WAL OMHELI D E T 5
(Fig. 1c-d) —180°yRF O HIMNIC & » CTHZAH A
Rird % (Fig. le) >BALOMAESTERE L,
AV a—hhx4td 5 (Fig. 1f-g) > a—
et L ARFIC 90° - xRF #HIIN4 %5 2 & C, A
VvITa—%KEL e (T:aldil 7o) Mtk
It F4E94 %5 (Fig. 1h). Z @ DEFT IR
SRR DR A S S % 721z, 180°yRF D
12 —%f @ motion probing gradient (MPG)
% At (diffusion-weighted DEFT : DW-

a X y 90°XR_F _ Y b
¢ ;@ x - Y q
180° RF
¥

g x/\/\y 900_XRF h

Fig. 1. Vector representation of the magnetiza-
tion behavior during a DEFT sequence

DEFT). CThic kv, JREBLRIC X AR
7 FB AT a—% A 34, DW-DEFT
IR HORFA R A S U 7 e b A TR T 5.
2. EE =TI MRI 7OV Ay —7 A
(3D-DWI)

A i i =R TEHRERGRA MRI 7OV A —
v/ A (WE-3D-DWI) ORXR—ZEY 12— &
7t % 3D-DWI # Fig. 2a (B cHEn /-
FatSat O 4513 EFT L 7% \) IR 7. 3D-DWI
{X DW-DEFT IZ & » TBE S N7z, ILE0EMN
SR R L 7ot b A sl = ko 5 v 1
I T a—# (centric k-space acquisition or-
dered rapid gradient echo : RAGE) TF—# X
£9%5. RAGE VvV —F7 V/ADAS A AT
v a— FEAEES (Ge-PEG) (3524%) (effec-
tive) TR (TRe) Z &iT, fifHT v a— FHA
#HE5 (Gu-PEG) 13 TR Z LIt b %.
WL RAGE v —7 v 2O R L 1%

200841 7 16 HZH 2008 4F5 H 2 HIE]

BURIGEE R T116-8551 HGTHFIIKHBA 7-2-10 BB UK 24 b A TR BB £ DR e RO B %

B —
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SRTCHREGRE MRL > —7 v A&

S . 180,°RF - -
| CHESS 590°RF 90_°RF @ RF echo
RF | ‘Imm mﬂp A :
echo | 5 ; i
§ g , *{—TE—H
i CHESSi 4_TEe_'= TR o o
! SEG SPG SPG
Gl J\ HEHEaIN-2 gl
P17 :
S =l g SPG, % %g SPG,
G | T JRLJRL M / il
o | O
ool i) SPG SPG
ol JELRL Y & &
2l g d i |
atSat . A i % ‘%g
= DW DEFT - - RAGE (RAGE-loop)
“ TRe » °
Zms Tms~©  “ms " &E;s Tms &;;s
normal pulse  binominal[1-1] binominal[1-2-1] b
Fig. 2.

a : Diagram of the 3D MP-RAGE pulse sequence modified for diffusion imaging (3D-DWI). The
FatSat-3D-DWI performs the area of a dashed line.
b : The WE-3D-DWI is performed by choosing a binominal [1 : 1or 1 : 2 : 1] pulse of RAGE se-

quence.

(RAGE-loop) %i%f@ﬁ’ C & THEMINSD,

DW-DEFT (Z
EZNES (32 IEE

( Ti-contamination ) .

o TKkEE
DI,

Ko TIEL N/ PRI 2 b
[ 13900 N Y
WEMIZ

RAGE-loop (% 64~128 EIf£fE & HiAEh 5.
3. binominal composite pulse : binominal 7\ I

A

binominal /X)L A [1-2-17 1T Xk % KER
HOBEF % Fig. 3I1ICRT (I 6 OERERIT

KO B GO HEEERTH
%) . FEMORMPKOBAL, BHROKHI 2

B OWA. T 5. Fig. 3124\ T, binominal
7OV 27 Y v 7 (flip angle : FA) 90°% 1
s 2%F1 (22.5° :45° : 22.5°) ICHEIL, Th
ZNO/VAG—EOMIE (1) & & -7z, [
R (o) 3K EENO “LEREHOXE" L
W EC K » T %€ %. binominal /)L Al
& o TEALT HRALDOZEB) % KR FIICE - T
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1st 22.5°RF

Fig. 3. Vector representation of the magnetization behavior during a

binominal [1 : 2 : 1] pulse train

W] L, BCEETIRAEIC B 4K LRI ORILIL,
WA D 225°RF IC &k - C—ficEn % (Fig.
3a-b) ~fighs & K OB RN R 5720,
MM NIRD 5 (Fig. 3c-d) —>WZl ¢ (LM
75 180° 9" 5)IZ 45°RF ZHIJn4 % (Fig. 3e-f)
—fgls L RO D T NERO S (Fig. 3f-g) —
Bp%) 2r (O, A 180°Fn5) IR
@ 22.5°RF % HIn4 % (Fig. 3h-i) > KORAL
i xy P ISR LR b o5, TRIEORMEI xy
S EICBHE R b 72 (B EICR ) 720,
BERREL V. THIC KD KO % SR
HIIZ iR 4 4. binominal /S)U AL, HERL L
ADER LT T (1-1, 1-2-1, 1-3-3~
1, ), KOFEREEESEHES.
4. JKEhk R =k ek EoRF MR 7OV Ay —
4 A (WE-3D-DWI)
WE-3D-DWI i, RAGE v —# v ZD i
VA (Fig. 2a D7 LV —ICB Y D537z /N
JUA) % binominal /LA [1-1, 1-2-1] 1<
52 &ET, KOWAL % EIRH#E 3 % . binomi-
nal 7L Zid 7OV ADHI KR 2 156 1 4 L <
Flxzxt1 e, zoME (o) &, 2T o
<7 %y FEERICHEHT S0, 1.72ms &
L7- (Fig. 2b). WE-3D-DWI O AGEIRFIFIC
F A IRIHIRh R, LARiBASE L 22 BeBh 0 &
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W =E=% IR MRI NV Ay — 7 v A
(FatSat-3D-DWTI : Fig. 2a OB g cH £ /-
57 EAT T 5D X B BRI R & s
Batd 5 2 & TR L 7.
5. 77V Ak LUEHER

81212 BRUKER #:# Biospec 20/30 3/ A
7L 20T BWEBRHA~ 7 v 1), B-GA20
TIVILV VAT A (RKERES 100 mT/
m), WE72mm ON—Fr—yaq )b (%
ZEFA) #HAGDETHEHLZ. MR 57—
2O, RN KUV AY—7 VA
FAZ&1%, BRUKER %4> 7 7 17 Para Vi-
sion 3.0 TiT -7z, 7xds, ABWFEBRIIIIIAT
Buk NEEER AR & MBI LR imE L B
DIKEEFTHT - /2.
1) 77V b AERIC X B EERH
WE-3D-DWI HEMEFHE O 7261, 7 7/ kA
FRAET-7c. 77V PARK, YSEH, T
Y VREA B S KBER Y, HEE 1.65
cm DOH T ABABEICHM L 72D HEHL
7z, HrtEEEMIL 3D-DWI, FatSat-3D-DWI 35 Xk
" WE[1-1, 1-2-1]-3D-DWIC Lk » TEH SN
72, &7 7V b AOJRBERECE i $ 5 2 & T
- 72 #184E 1T 3D-DWI, FatSat-3D-DWI
15 LU WE-3D-DWI 3£iZ, TRe/%%h (effec-



IR ke i =R ICH#GRI MR 2 — 7 X

tive) TE (TEe) : 10000 ms/32.7 ms, TR/TE/
FA : 8.9ms/4.7ms/35°, /N Fiig 390.6 Hz/
pixel, FOV : 70 mm X 70 mm X 80 mm, matrix :
128 x 128 x 8, 128 il v a— F AT v o/
(128 RAGE-loop), MPG i@ (4)/Hl s
(6) : 15.4ms/13.0ms, MPG H JJi% 0~90
mT/m £ T5 EEE{ (b-value : 0, 67.6,
270.3, 608.1, 1081.1 s/mm?), MPG Hljnfihis
3, IEOEBL [0, RIRGEIRRH 6 5 41 8T
BH5b.
2) BERIC L AEAKICH
WE[1-2-11-3D-DWI D4 (A5 % 5Fifli 9 %
TeOOEWERIZ, Z v b (M, 24 B, 375
g) ML WBEEETS v FEBHTH
L. MEOBEADL, HEEY % 3 100mg/
kg, FvF VM 10 mg/kg OIEHETES
TITV, WS, MER-CH: 81T & % MUk PR
i< 72dIC, BREET F Y 0.05 ml % fE e
WIES L7z, REEEARTET L2y MET 7
JIVELS o FEEEICEEL, REPiEa
Vv 0.75% DM AR CTHEFEL 7=, BB 4h1
TRe/TEe : 1500 ms/32.7 ms, TR/TE/FA :
8.9ms/4.7ms/15°, /X Fiig : 195.3 Hz/pix-
el, FOV : 80 mm X 80 mm X 80 mm, matrix (ac-

quisition) : 128 X 64 X 64, matrix (image) :

128 %128 % 128, 64 fklT Y/ o —F A5 7
(64 RAGE-loop), 4/6 : 15.4ms/13.0 ms,
MPG H 7713 0.80 mT/m @ 2 Exf# (b-value :
0, 1046.9 s/mm?2), MPG FEInififi 1§l (read-
out), MNFE[EIE 3 [0, BEGKHE 13 55 TH
%. 7238 MPG i3, wREFRFHOER % #ET 572
&, 1HIOADHIN & L 7.

F v b E RO oS A N 5 7o DI
To s fE R A B L 7-. BB %M T fast spin
echo (FSE) v—# A, TR/TEe : 5000 ms/
99.3 ms, ETL : 16, /X F g : 195.3 Hz/pixel,
FOV : 80 mm x 80 mm, matrix (acquisition) :
256 X192, matrix (image) : 256 X256, A5 A
AJE 2mm, HNEEER ;4 B, BEREKRE 4
BTHA.

& R

1. 75 v 5%

Fig. 4 i 3D-DWI, FatSat-3D-DWI, WE[1-
1]-3D-DWI & LU WE[1-2-1]-3D-DWI T#&
bk, ¥YSEM7 s/ FABREFZDOT D
Ty ANVERT. kB, STy AViE, Ty
Vb ABEBO{RYE TV ENENDINY 7T
v/ FOSDfEE T L, SNR THELL /2

@
3

3
=3

@
=]

R

Signal-to—noise ratio

! &

>

3D-DHI

—— Water Phantom
-+-_Qil Phantom

SR ot P
FatSat WE[1:1] WE[1:2:1]

3D-DWI

| FatSat

WEL1:1]

WE[1:2:1]

Saturation method

Fig. 4. Phantom experiment results of different fat-saturation methods.
A solid line is water phantom profile, and a dash line is oil phantom pro-

file
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BH&R2rLOTO 7y ATy b L.
CHESS #: % ff i L 7= FatSat-3D-DWI i3, 4
SHEMT 7V P LADBEEEIHL TV 5HAR,
77V P AOwHBEMAI N, —TF, WE-
3D-DWI & RAGE ¥ — %/ A ® binominal /3
WA ko TR SSEICHH S T\ %
s Nie\) OT, YSXMT 7/ F LD
RE L HO TR TFICHFElisnTH 5.

Fig. 5 IC&FETHE B S NI RE 2R
F. IO OIEFREIT 3 [EF IO fE
GREDPBD TN R 72D T 5 —N—3FRL
TWiz\») THAH. 7 VREZERICKT S
3D-DWI, FatSat-3D-DWI 5 . ¢ WE-3D-DWI
THHSIN AN AROZ(LITIIAEA RS
Nn7z. k-T, WE-3D-DWI {395 B FRE D%
WEEROBEFAE L L TR CTESL T AT
AL/ LpL7%HA S, FatSat-3D-DWI &5 &
O WE-3D-DWI TEHINLT ¥ vVOikik
tR#x7, 3D-DWI CTHH /A7t v Dik
WRE & BT - 7z

[10_3mm2/sec]

2. R

Fig. 6 15 v M B2 x5 L /-8 5k
DiER %9 . WE-3D-DWI {2, binominal /%
VA [1-2-11 OAGERPHEIC & - T, IEH#A
MOBEZPTHICHHETESL T L aMREL
(Fig. 6a). F/z, bEZMMSESL I LICL-
T, 3D-DWI L FHRICE SoRE 2L HA L T
5T ED, BWERICEK VT WE-3D-
DWI IRz R nd 5 2 & w R L /o
(Fig. 6b,c). L2L7%&nb, foh/zs v b
BRI T —F7 7 7 PR LN
WE-3D-DWI i X 5Bl (bladder) ¥ kU
W (muscle) O ®p0OERE (apparent
diffusion coefficient : ADC ) (% bladder-ADC
(3.2+0.6) x 103 mm?/s, muscle-ADC : (1.6
+0.5) x1073mm?/s TH - 7z. FfiK 40°C DL
BtREI 3.238 x 103 mm?2/s TH 5720,
WE-3D-DWI |Z X % bladder-ADC i@\ & 5§
2 5. 3D-DWIIZ & % ADC {3 bladder-ADC :
(2.5+0.5) x 10-3mm?/s, muscle-ADC : (1.6

6 T T T T T
+ 5r El 3D-DWI ]
) [ FatSat-3D-DWI
S | WE-3D-DWI[1-1]
O 4t Bl WE-3D-DWI[1-2-1]
Y
Y
3
S 3
c
2
» 2
=}
Y—
=l
o

0% (water) 20% 40%

. 60%  80%  100%
Density of acetone

[vol%]

Fig. 5. Relation between the density of acetone and measured diffusion
coeflicient by 3D-DWI, FatSat-3D-DWI and WE-3D-DWI
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3D-DWI  WE[1-2-1]
3D-DWI

[ % 10 mm?/sec]

4.0

Axial

Sagittal

b=0 b=1000 s/mm?* ADC-map
3D-DWI

Fig. 6.

a
blc
[ % 10 mm%sec]
' 4.5
Axial I
0
45
Coronal I
(A £ ) 0
: =A 4.5
Sagittal ‘ y I

=0 b=1000 'mm*  ADC-map

‘WE-3D-DWI

a: T2-weighted FSE, 3D-DWI and WE-3D-DWI images of the rat pelvis. The fat tissue of WE-3D-DWI images
was not displayed by fat-saturation (water-excitation) effect.
b : 3D-DWI images obtained with b-value of 0, 1000 s/mm? and the corresponding map of the calculated ADC-

map of rat pelvis.

¢ : WE-3D-DWI images obtained with b-value of 0, 1000 s/mm? and the corresponding map of the calculated

ADC-map of rat pelvis.

+0.5) X103 mm?2/s TH - 7-.

% £

90 FAHIHICFE AL s N/ EPI ZFIH L /=
2D-EPI-DWI i, DWI DB #4401 HEH S

NTORGBRFE A M S5 2 SICHITIL
7o o, ARITFERENC B2 IR i &
OBHIZ DWI 238D THER | L OHELDH D,
2D-EPI-DWI 388 2 Dl i M2 W7 ¢ % o
WAL 2R L7-. UL, EPLICIIBEER
BEECOFEEFT LN, EECEET HE
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RS R & T B EBEROFEL, #ALED
BB L AERO B ANEL R\, TE,
FHEERBEOR LN TG VA A= 7
XD, HEBROPAPBEINDOOH 5P,
2D-EPI-DWI i3 EPI #FIFH L T\ 5L E, #
ERNCERP P ABEL 2TV, FICFET %
W GIC L2, LS T A X AR LR
DEBIIKRENEEZDONS. ZOHTIE, Ik
BB EDOF LV —F X 7ICE 752, MP-
RAGE #FIfH 4 % 3D-DWI D/ Ay —4r
VAREBORABRELICS W, LarL,
WE-3D-DWI i3t DWI o —4 o/ A L [FAIFRIC
P HFHROB 16 LTRSS L, B rFH
4 2D-EPI-DWI LD R\W/ed, E—V sV -
T—FT 577 FORBEERMLSZT S, LT,
WE-3D-DWI D (55 R I3 A 8y <0 0 K D fr &
HZFICKWTEHThA EEZLNA.
77V AEREEEROER, G, LA
BHFE L 7= FatSat-3D-DWI 7> 5 O3k & & [FlkE
IS ERER SN/, £ TENENDM
BEIZOWTHEET 5.
1. 72 V77 AIRB R ORE
LLABE % L 7= FatSat-3D-DWI & [®A: 12,
WE-3DDWIL IZ L » THEB STV
77V AIRBERBICLEENR O N
binominal /L A1 & % I BCEIRGhES L, #E
BV ADOER A4 2 LT (1-1, 1-2-1, 1
-3-3-1, ---), Fhd XD B EOEEE 57
{785, ThITXY, KOBERBIEREE D =
L. LpL, 7T2F VDO MR AXRZ )L —
X, KOV—7 10T S5 X Mo — 718
HELTWAID, 7T V/OV—7 B 2O
LW ANEGRERICA D, 7 b v ORhEAR
Tl ltoT. ZTOME, BBRBEE DD
DIAAFIv 7V VIR L, INRRENE
ItLizdDEE2ZOLNSH. TOFLIT FatSat
7NV A (chemical shift selection pulse : CHESS
JOIVZ) IC&->TT 2 vE—7BIif s i
BELAKTH L EEZDLNLID,
2. TS HMT 7 v b AOEGEFER O KK
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Fig. 7a i, WE[1-2-1]-3D-DWI ¥ & O
FatSat-3D-DWI i 33\~ C, 1 [@¢ DEFT #icC
U—F 7Y MERESD A ZHINL /2 64 BlD
RAGE-loop THOLN/-T7 vV AT T 7 A
W (sxra—VvY—7) OV—7fE%7 8y L
oo ek, BIELL T TH5DICKRIPD
REFEHECOEY—VEE Ty FLA. K
7 5V F A BDOREESIF WE-3D-DWI, FatSat-
3D-DWI 3t{Z RAGE-loop ORI A9 2 & T
EFREIEDOWTHL . —J5, Y527~
Vb ADBOESE, WE-3D-DWI CT#IC#)
Hl XN 5H, FatSat-3D-DWI Tid & ##liil =
NTVBLDDREFIZKEL D, ZOV—7
BEOEITKETS F b Ti, RAGE-loop
D TR & FA KIS 5. FEAETFIRER 28 F\
SE MOV —7E%51E, FatSat 7L A1 k-
THHIEN T, BWTR /X WFAIC LS
RAGE-loop A EI % #E 4 5 HITKEFIZ A E <
A, ZORER, kZEENCET 5Y 5 Xl
LOREFIE, kZEROBINC & - THERAL DK
XIMRBID, T—FT7 77 eELA.
3D-DWI RO/ Ay —7 v AL, kZE/ O
I—=X VT2V Yy 7 TfTo TWABDT,
k-Z2 OSBRI i+l s ey s &
WOBEHFIESN, &R I AR
EETEEERET LS. CNICLVT S XUl
77V LAORHPEHEI NI LEZ NS,
Sy FEBEIICR ON/EREES DT —F T 5
JME PV s VT —F T 77 FICK
LHHDR2EEZLNDS. BWERORGE /NS
A—2%, RERE AR 572010, T
va—F A5 v/ (RAGE-loop) & A5 1 A
fMMHIZVa—FAT v 7% 64 BHIREE L /2
(k-Z2fH 5 — % : 128 x 64 x64). T D k-Z2f
TR/ TR T YT B TD LT
128 x 128 X 128 D =R ILEIGR T — X %5 T\
DT, KZERTOF— 2 RENED, Wi
T —F 77 7 P RELICEELZONS.
X - T, FatSat-3D-DWI T4 U /=% 5 & il
77V AOmEERFRR R L T FREA R S &
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foe -+~ WE[1-2-1]-3D-DWI Water
250 T e, o WE[1-2-1]-3D-DWI Oil |

g TN T
"'0-.-..,_-‘:"-&-..._*__._1_._“

N
=]
=3

Echo Peak Intensity
g8 8

o
(=]

pe

. read

.-

.
T aeed
L 0000088 g.vv«m.‘t-f‘ 000000004
o adhdd Pt ad

. -
ol —*~e-e” L n s L
1 5 10 15 20 25

Echo Number
Fig. 7.

30 [nwn]

late
early
late

DW-DEFT contrast
B RAGE contrast b

a : Collected echo peaks (the first 32 echoes of shooting) versus RAGE-loop (only the readout
gradient was applied) of the FatSat-3D-DWI and WE[1-2-1]3D-DWI.

b : The contrast which becomes dominant with the acquisition ordering of k-space. An arrow in-
dicates the order of the data with which it is filled up into k-space, and coloring indicates the im-

age contrast that become dominant.

ZzbN5.
3. Ti-contamination

MP-RAGE #13, 7V NV —vavid k-
TR S NAREBAL NG T 5 Ak & RiE
F5. L2L7%an6, MP-RAGE EICid 7V
NV —v g VT & At RAGE-loop D]
CELTLEDXE%EHT 5 (Ti-contami-
nation). RAGE-loop O [EIE A5 L THERAL 2
EFREBICES 2 LT, Bohs8EBaV |k
SAMRTINRV—y s Ik BAVEFTAL
£V 4 RAGE OBFEN a5 A A EL
FiC7z 5. 2%, MP-RAGE THE LN 5 H
Bav S5 AMET VNV —v 5k RAGE
DEBRIAV NS AFPELDE-72bD LD,
k-ZEfDOF =X ) VI k> TEOWEN K E
{ZEH H018~20 - Zdi=%, 3D-DWI K/ L
Ay —4o AL, DW-DEFT Ik %5av/ 15
AN RS 572010, kKRR OF—21) v
Tkt /Yy 7 TiTo>TwAh. Fig. 7Tbh %
FlE k-Z2Eic T — 2 2 FRIES ZIHF A2 &L,
K DOEREZALIL, DW-DEFT IC X » T
SN/ S RAGE IC L » TR SN %

ML OBFHERENOELEES. kEZHOD
F—=XU T/ Py 7T AL, EE
AT K OB 5 < 7 % /26, DW-
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Diffusion-weighted Imaging of the Rat Pelvis using
3D Water-excitation MP-RAGE MR Sequence

Tomokazu NUMANOM2, Kazuhiro HomMMA2, Nobuaki IWASAKI3,
Koji Hyopo?, Naotaka NITTA2

LDepartment of Radiological Science, Graduate School of Human Health Science,
Tokyo Metropolitan University
Higashiogu 7-2-10, Arakawa-ku, Tokyo 116-8551
2Biomedical Sensing and Imaging Group, National Institute of Advanced Industrial Science and Technology
3Department of Pediatrics, Ibaraki Prefectural University of Health Science

We developed a novel technique for fat-saturated, 3-dimensional (3D) diffusion-weighted (DW)
magnetic resonance (MR) imaging sequencing based upon the 3D magnetization-prepared, rapid
gradient-echo (3D-MP-RAGE) method. We saturated fat using 2 techniques, chemical shift selective
(CHESS ; FatSat)-3D-DWI sequence versus water excitation (WE)-3D-DWI method, then com-
pared the 2 sequences in terms of degree of fat suppression. In preparing the FatSat-3D-DWI se-
quence, we used a ‘“‘CHESS-90° radiofrequency (RF)-motion probing gradient (MPG)-180°RF-
MPG-90°RF” pulse-train, to sensitize the magnetization to fat-saturated diffusion. In contrast, in the
WE-3D-DWI sequence, we selected a RAGE-excitation pulse with a binominal-pulse 1-1 or 1-2-1 for
water-excited (fat-saturated) diffusion imaging. Experimental results in a phantom confirmed the
effects of diffusion weighting and of fat saturation. Fat saturation was much better in the WE-3D-
DWI sequence than the CHESS-3D-DWI sequence. From results from animal (rat pelvis) experi-
ments using WE-3D-DWI, we obtained fat-saturated DWI. This sequence was useful for iz vivo imag-
ing.
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