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TRERTY2 HHEFH2 HEHm %, mMA [ES
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SEMRIRILPA v X —IRARE TR ARSI EER AR R

FL®IC

FRENTH A MRIKEIL, b5 AHHEAL
DR AIEET, MDA 7x b T HATOFEM
TEMERAEONLE L bARITERL
7z. Echo planar imaging (EPI) % flff L 7=k
B i 4 ® % ( diffusion weighted imaging ;
DWI) %, #E&EHMim EICLD, MEEDOR
AR, EBMICB T S@ORE, MO
H, BHESLEMICKT 2REOBHICW-5E
TIRKFEHSINS L5I1C Y, 2O AL TE
YINTWwW5hb. E2AHD, EPI#EEXN—Z &
L7 DWI T, BRALERRL T IV 7 DO
BT K A [ OB A2 5 ffEE R O
Rz, §EE3L % % & 2 5 motion probing
gradient (MPG) OFIIMTEE > I@ERIC L 5H
BELOMBEPDSH. £ 2T, EPILUADOF
B &% DWI OV Y @EIN TV 5
Steady-state free precession ( SSFP ) % D
PSIF (reversed FISP )% % H \» /- diffusion-
weighted PSIF (DW-PSIF)® & 2z D — > T,
PSIF 125 L T MPG IC#H 249 % diffusion mo-
ment (DM) %:BINd % L2 &0 IKEGRFAE
55k TH 5. PSIF (3 SSFP 2O —F&

T, o /7OVAHHKE L CTHINT % C & TEES
N7-EHINEE (steady state) 1IZB T, 2@
B ® RF /)L 22 & D A S 11 A spin echo
(SE) & 3@ EDRF /7 OVAIC L DAERS R
% stimulated echo (STE) % H( 0 AdrFikT
H%. 18 HO RF REICERT 5 B HBFEE
8= (free induction decay ; FID) (%, K¥xfH
#HEE (reversed magnetic field) 737\ 72
ICBEl Sz, ZD72%, gradient echo
TH VM5 spin echo HEICELI L 72 T2 oV
FIALNERTHY =/ AbLltoTW5.
3D DW-PSIF &/ )V AV —4 o/ AKX % Fig. 1
127

DW-PSIF (3 EA N V7 <, &z, K
# (water excitation ; WE)? % 4 /12 Xk A8
MHEZ A L 722 R sl AEsa v -
T ANEBORBEEZHIT B, T LIRET
AL C, J4EE 3D DW-PSIF Z#FH L 7=
R IEIC B A ERIRIS A O ES~19 4 %
<, %@ﬁ)ﬂﬁbiﬂ;ﬁﬁéh“(b\ . —hT,
EPI-DWI i 35\ Tk, 2ZWi#iBh & L C appar-
ent diffusion coefﬁaent (ADC) 12 X % fi#r 75
»5H7H, DW-PSIF {23\ Tid ADC #RkoD %
TERWNL SN TE LT, TOMITENPRES

*—rJ)— K diffusion-weighted PSIF, Reversed FISP, steady-state free-precession, diffusion moment, distor-

tion
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S'::al L qbod; ‘W’
ice - [T [T [
G-slice |_| \_’ I_’
ov B B [1BE B [1BE 1 H
G-phase TTH] A=RE! TH | TH TH
[ [ [
G-read 1 (- ]

Fig. 1. Pulse sequence diagram of 3D DW-PSIF

In this pulse sequence, the FID caused by the first o pulse is not ob-
served as an echo signal (dotted line). However, spin echo refocused by
the next RF pulse and stimulated echo generated by a following RF pulse
are observed. In the steady state, the signal that many echo signals were

accumulated is observed.

FANQAVIDN

DO LS5 EPI-DWI b OMHESLHH T &
» 5, 3D DW-PSIF O & {455~ O B 25 %
BTHHENZSL. LHrLERL, SERBLID
% < O STE »» 57 % PSIF 5513, BL#ER)7:
gradient echo {§ B IC LT 7n ) 7 £ H
L OLDTHO2, ZOMEMLELH Tldix
W

Z CTARMETE, BRRIGHICERS Y 57
O, ZOHEME & LT 3D DW-PSIF iIZ &) %
77V A WIS ER T, ARG
BEarRd R EBE L TR T 7. ¢
7w, EPI-DWI & Ok S0 B R B fiFD—
B b7 5 F G RN, BT v b
LXtg Ly L, DW-PSIF H{R OB /NS5 A —
ARG A TR L 72, BETHE A DM B LU
repetition time (TR) HEBREAICE 2 5 ¥
Z DM ORI XU K E IBEFHEIC
52588 THb. BEICBVTL, SEOK
SR E CNE TREMICHER SN TERG
FHERS LAY, ZOFLEIZOVTLER
U, SHEHBIALIC 350 A St ORI R
Bd %7.005% Lk 0155 B &M RE
T5.

MR EFE

MRI % #& {3, SIEMENS #- #. Magnetom
Avanto 1.5T (OS version B17, #x KHtEARE
S 45 mT/m, KAV —L—F 200 T/m/
s) Z{f L, head matrix coil ZF\ 7-.

Ty VAL, T AU NERTESBETH
% National Electrical Manufacturers Associa-
tion (NEMA) ZE#EICHE LU 72 MRI 7 7 v/ A
90-401 TMHM 7 7 A v XHHHL, VAFAT &
VATLALO2HET, TOMBEIIHEE LB
77 UIEER LU EKRENR B DORY L=
V7 va—iv (PVA) ZVThb. /NIVAY—
v AL, 3DDW-PSIF ZfFH L, L OHIC
MRI 7 7V FADVATALICET ALY /2
7 a V&M DM O IR (DM JA)
PRESOE, IHIZ TR OERE D EHE A
G2 BB OWTHRE L7, RISV AT A
TEBFAaV/FSAT 7Y a VERWT,
DM JjaZ ks O &K OE S HmE L EL ,
B 5 E D DM Jj M KFEEIC DWW THRET L
72. MRI 7 vV FADYV AT AT THEAL
AEELTE, avirsgArEZyaviIch e
b ENBRIN TS 6 FBEORK & S h %K
B 7= DI HIEEEM L /< EE D 3FK, 519

201349 20 HZFL 2014425 7 30 HET
ARG R
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Table. Water content, T1 value, T2 value and ADC value of respective

samples
Sample Waterocgontent Tl( r\I;;;l)ue T2< I\;gl)ue <><1}](Z))93 ‘13111111265/5)
0il — 198.4 44.0 0.016
Detergent — 1761.2 566.5 1.69
Saline — 2870.9 24273 2.19
Gd 0.1 mmol 80 480.0 102.0 1.29
Gd 0.2 mmol 80 3344 90.0 1.26
Gd 0.3 mmol 80 268.3 85.4 1.27
PVA 75% 75 544.8 77.5 1.06
PVA 77% 77 619.9 80.2 1.14
PVA 79% 79 686.1 88.3 1.24

T1, T2 and ADC values were calculated by least-squares method using in-
version recovery, spin echo and EPI-DW data, respectively. (Mathemati-
ca 7.0 (Wolfram Research, Inc) and EXCEL 2007 (Microsoft) were

used.)

AL 2. WEERHE, &KEHR 75,
77, 79% O PVA 7 )V EHAL-HE 3K, #
B fE A AV CHLHF U =7 A (GdY) O
A&, 0.1,0.2,0.3mmol © PVA 7 )L % %}
ALZHBE3ATH L. EERREL T

R, PR REEER 37%, 2k
), AFAEK GELFFUTL09w/y
%), HMNBOREIATIV A —ICHKEL/2d D
TH5H. FHLAEHEL TE, WEARD
PVA 7)Uid, AGENIERERKIC T WEKE, T
i, T:METHLBEADEEHTHHDTH
D, EERROPEEANLZ, EPLIDWI % M\
727 7V FAFERICEWTERBE 2R T1910
723 TdH %. Table ICAR D& KK, Tifd,

T:fEi}s LU ADC #—8%& TR 9.

Zh BOFE% VT 3D DW-PSIF IZ W
TDM Ok 3wz, RIHNHEE %,
INEFNDOEHETICEWTDM OKEIHNE
BHMEICE 2 DB DWW TR L. REE
BIU 77V FLARER, FRAREZTES LU
77V P AMBORETIC LS HET26C T
Hote. BBEFHALLT7 VAR, BEL
— B 572010, 48 BRI ERZERNIC
BELCLOEFEH L. 77V ADRES

M, EHTA2HEAEEETMICEE L L,
VU —NEREEBALEICBREIE, e iE
IH BT 30 LA EFE L Th HERE B
B2, BEBRICE VTR 7 7 v b ADMER
BC K ARARORELENEEZERL, TN THEA
BEIC TG ET- 7.

3D DW-PSIF O #& A i 5 4=/ 13 repetition
time (TR) /echo time (TE), 20/5.2 ms ; flip an-
gle (FA), 30°;band width, 150 Hz/pixel;
phase encoding direction, A-P ;acquisition
matrix, 256 (phase encoding direction, an-
terior-posterior ) X 256 (readout direction,
right-left) ; field of view, 256 X 256 mm ; trans-
versal single slab, 16 % 7zi3 28 partitions ; pix-
el, 1.0x1.0mm ; 1 mm thick slice over sam-
pling of 0% ;slab thickness, 16.0 % 7-i% 28.0
mm ; WE, binominal pulse [1-2-1] ; flow com-
pensation, read ; orientation, transversal ; num-
ber of excitations, 2 ; DM direction, phase T®
5. NS VIV A A=/ 711 generalized au-
tocalibrating partially parallel acquisitions
(GRAPPA)D % {# F§ L acceleration factor, 2
LU, LY== A VI IEE G 5RE +15
B72DICTNTOEBRTREIE LIREL 7.
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F DA D ZE Ge k% & T EHE B OFEMIC D
WL ICRL Y.

1. DM ¥ LU TR AR ERICH 2 L&

WEICELTiE, MRI 77V F ADY AT
AMICBTS 10 vy g vVEHNT,
NERAHE OV A DB A B A4 5 72D IC water
excitation % off (WE_off) &L, A5 4 A&k
B 16 & L7z, PR OO AT A A
L7z, T U ®IC DM JEHIn® 3D PSIF iC & %
g (DM_off) Zf7\>, &XIZT DM ZFIhnL 7z
#f% (DM_on) #47- /2. DM_on { DM %
REETHRE LGS FAMD 250 mT/m* ms
L L, DM Jjlf % slice-selective (slice), read-
out (read), phase encoding (phase) &Z{t&
FTHRB L. FEEOBRENTA—RELT
(&, [DM ] zE#SE <DL OO, DM O
i & L THERLTWBEDT, LT, £0Fk
BLEEICHE > Ttk 95, ) 735, DW-PSIF v —
7 ZDONEIEMHIE L WE 4, DM HInid
LEhD AP FERRETH 5. KIC DM % 0, 50,
100, 150, 200, 250 mT/m*ms & 6 BtfEIC 41k
I THRIRL, B O6N/cE{RIZ DM _off Eiff %
FHEHEL LT, TNENESUE LT 7. Kk
1Z, DM % 250 mT /m™*ms, DM Jj[n] % phase
IZFEl%E L TR % 20, 30, 40, 50 ms & 4 B
Fle S ®IRHB L, B 5N 20ms O %% Ik
#LELT, TNTIhESUETTT- 7. TEIZ
TANT5.2ms ICHEE, FIRPRRHIT 51 #,
TR ZERIZHEV TR:30~50ms IZ3\W\T 14
15 #~25 048 ThH%.

2. DM OF a5 LUK E SHETHREICY 2

W

MRI 77V P LDV AT ALATICERBT SO
FoAPEZ Vs v ERAWT, EREIEEHD
FEHZ DWW ZoREE A 51 L CEff L 7.

13 Ui DM_off, ZO#i: DM_on 2 Xk %
% %47-7-. DM_on ¥, DM % 100 mT/m*
ms, Jj[A% slice, read, phase & 2t & ¥ T
BL, CORRLIVLTORRICI W THEMS
% DM A % i L 7=, ki< DM J51A) % [

78

O:ROI position

Y : Oil

: Detergent
:Saline

:Gd 0.3 mmol
:Gd 0.2 mmol
:Gd 0.1 mmol
:PVA 75%
:PVA77%
:PVA 79%

T IO TMMmMQOO®>

Fig. 2. Phantom and samples used for signal in-
tensity measurements

A NEMA phantom (system I, contrast section)
was used in this experiment. D-I are built-in
samples of the phantom. A-C are additional
samples. The region of interest (ROI) of the
area of the 200 pixels was set in each sample of
A-I1. The setup circle ROI is shown only in A in
this figure. Z-axis is the static magnetic field
direction.

Gd 0.1 mmol : PVA gel of Gd3* 0.1 mmol con-
tent

PVA 75% : PVA gel of 75% water content

L, K&S% 0~240 £ T 20mT/m*ms >
&, 250mT/m*ms % T 14 BFEICAL =+,
A5 A AR 28 ¥, WE on, off D& THH
FNRGL, EomELIEL 7z, FHEICTH
DDA A AHEERAL, 3 vy —IUfEOT
TV —v g AW TEOLHEE (region of
interest ; ROI) Ok & X% 200 pixel & L, %
Aktod.LicEE (Fig. 2) L CRHEFHE
(' mean signal intensity ; mean SI) % ] & L
7z. TR/TE 39T 20/5.2 ms IC[EE, #f
RifElid, WE_off, WE_on & 11214 27T T
H5. FFRNIBT HIEBHR A2 HIEE L
L CESME NS DM Nt o5 558 H
(signal intensity ratio ; SIR) % (1) DRI A
LCHEEL.

SIR = ST100/STg  +vvvreereeeesrmmmmmemmeeaaan. (1)

ST : ROI (Fig. 2 A~1) P9 DM_on (DM
=100 mT/m*ms) E{RIZ I\ 5 FHESHE ;
mean SI
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SIh: ROI (Fig. 2 A~1) PH® DM _off (DM
=0mT/m*ms) HERIZKIT 5 FHEFHE;
mean SI

DM HInJ5 A % slice, read, phase & L T3k
87z SIR (SIR_slice, SIR_read, SIR_phase)
AR THE L 7.

& R

1. DM 5 XU TR DEBREAICEH 2 5 8

DM_off & DM Fa#x B3 3 I L TEH
NG & DOZESEG, DM_off & DM % 20
~250 mT/m*ms & CAL S & TH LN/
DFESEE, TR # 20ms & 30~50ms £ T
ZAb S TR B N7 B O 77 {5 TRl 2 17
Tole. ANENOEFEBIC I \NT 2 Hg
MoFnzRobnixkro7/c. —plEL T
Fig. 31, DM O #% % % DM = 0mT /m*ms
(DM_off), XU DM=250mT/m*ms (DM
_250) &L THELEGE, ThbDESEGR
IR
2. DM OF B LU KEIRFEEHREICH 2

W

Fig. 4a 127 7 v/ F AEfg, Fig. 4b IZ &0k
1230+ % DM Ex2 3 Ji (DM =100 mT/m*

TR:20 ms, DM application direction: phase, FA : 30 degree

ms) Ofs 5 5 E It (signal intensity ratio ;
SIR) & L T SIR_slice, SIR_read, SIR_phase
T, 77V FABEGRP OB XD,
IZ DM J510) 25 slice (23500 B AR KO AR
— 7 E(E 5 HBHE Th - 7o (Fig. 4a £HI).
DM Jj [mC &k A M 2 3RHC 5T SIR_
read, SIR_phase I }.~X SIR_slice AMEf# % 7~
L, sURIC R0 5 EFHEHIC OWTITAR
R 0.25 T DM HIINZ X A5 B e T
NIRKTH - 72 (Fig. 4b).

DM Jja % slice & L 7cRFICRRD bNicf55
R¥J—M1L, phase & read TR N T,
SIR_read, SIR_phase ICIT & A ¥ ZEDR ) -
7. CORRID, UTOEER»HIZ DM F
M) % ZE L T\ % phase ICEE L 7z.

Fig. 5 1C 3D DW-PSIF Z &1 5 g5l A
OGMET TOREFHMEZ{L%RT. Fig. ba
X WE_off, Fig.5b {3 WE_on (C¥51) % DM
LB DEZHBEDOBIRTH 5.

AHMORESHEER, Fig. ballmd koI
WE _off TiZ, DM_off iCk 1} %555 E »
366.9 TH D, DMBEXICHS FEEETIZHT
»C, DM 75 250 mT/m*ms T 358.2 TH -
7=. Fig. 5b I~ d L 512, WE_on CTid DM_
off Ik AEE AL 100.9, DM 75 250 mT

Fig. 3. Image distortion caused by DM application

A NEMA phantom (system II, pin_section) was used for this experi-
ment. The pin spacing was 10 mm. Several images with different imag-
ing parameters were acquired. Then difference images with a reference
image were generated. Phantom image (a) was obtained with DM of 0
mT/m*ms. Image (b) was obtained with DM =250 mT/m*ms. Image
(c) is a difference image of (a) and (b). As shown in (c), no misregistra-

tion was observed.
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TR : 20 ms, FA : 30 degree

W SIR_slice OSIR_read mSIR_phase
1.00
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Fig. 4. DM application direction dependence of the DW-PSIF image
Phantom images obtained for the three DM application directions are
shown in (a). An NEMA phantom (system I, contrast section) was used. A
left end image is a “DM_off”’ image. The others are images of DM of 100
mT/m*ms. The directions of DM application are, respectively, slice, read,
and phase (DM_slice, DM_read, DM_phase). When the DM application
direction is set to slice, an inhomogeneous low signal is obtained, especially
in saline (arrow). Panel (b) presents the signal intensity ratio (SIR) ac-
cording to the DM application direction in each sample. Here, SIp and SIioo
are defined respectively as the average signal values of ROI in DM
=0 and 100 mT/m*ms. The signal intensity ratio (SIR) is defined
as Slio/SIo. SIR_slice, SIR_read, and SIR_phase are SIRs ob-
tained in each direction. When the application direction was slice,
signal degradation was increased slightly in all samples. SIR in sa-
line showed a particularly low value.

/m*ms Tl 75.8 WD DM IZEBWTh
KE 70, BRIFLRBMHDRAZD SN
7=.
ABAIEKIIMOFR & I3 R A R
i &, ZWMEETEZRL2HK 140 mT/m*ms
D G 0T & /e - 7z (Fig. 5a, b).
Z OO 1 5 {5550 1L, DM_off,
on & HITHWIELS 0.3, 0.2, 0.1 mmol Gd ~

80

U, HhMEVERD, 79, 77, 75% PVA 7L Th -
7z. DM OMKIHEWEERERA LN, 5
RN 4 AR CTdh - 7z (Fig. ba, b).

DM OKEIICLY, £AROESHREZL
DENHRBHAHT DD, FEMHEOa VRS
FAEL 7.
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n 4
4 & &
1400 1400 oil detergent saline

—
=)
Gd0.1mmol  Gd0.2mmol Gd 0.3 mmol

1200 1200

-
1<)
<3
=3

1000

“ova 75% PVAT7 % PVAT9%

signal intensity
o
=]
3

0 50 100 150 200 250 0 50 100 150 200 250
a diffusion moment : mT/m*ms b diffusion moment : mT/m*ms

DM application direction : phase, TR : 20 ms, FA : 30 degree

Fig. 5. DM dependence of the signal intensity of respective samples

The DM dependence of SI of a DW-PSIF image is shown. Panel (a) shows an image without fat
saturation. Panel (b) shows an image with fat saturation. Although the signal intensity of oil (@)
is about 360 in (a), it is about 90 in (b). Good fat suppression effect was obtained irrespective of
DM. The signal intensity change by DM increase in saline (A) reflects that a diffusion coefficient

is large. The diffusion emphasis effects in panels (a) and (b) are comparable.

% £

LDM@TR%@@%&K%Z%%@

PSIF i X 2B EH#HBIC VT, v—7
VADEHE E, BEBREANOHEBEN NI S
EEZONDH, FEEH SN 5 IR R ER
W5 (diffusion moment ; DM ) 5% & 78 EPI-
DWI b RTINS EWHERDO—D &L
T#2%. 22T, DM OFRL K= I %21
XHTHEHFT - 72. DM_off & DM_250 i
BWTDM RxZElLs #7285, 61
DM % 0 2256 (—HEER THWHHTW5 20
~100 mT/m*ms®~13) LD H KEXDTHD,
REEOFE & L TUIRAMD) 250 mT/m*
ms FTHRIF/T-BHOBER, 2 HEROE
MR e B OELITED i - /. EPL
DWIIZ ki) AE{EEADO—KN & L T, MPG
B XA \ERLB T 5N %55, 3D DW-
PSIF ¥ —4 vV AC BT, S L 7ok
KAETdH 5 DM_250 I3\ T DM HI IO
BEANDOEBINI W ERHERINT
(Fig. 3).

%72, DW-PSIF [\~ Tid, DM HIno 7=
O TR # B S REBLDT, EEEAD TRAIK

FHICOWTHRE L. SEEHEL-2TD
ST B O THEBEANDOHE P p -7 &
£, DW-PSIF CIZHE{RELICDOWT, FA
REB AT BERZNT ER, dd THERRT
7.
2. DM OISR MG BREIC S 2 HRE
Fig. 4a ©7 7 v F AE&E» 5 EZFRHI 1
L OECHRED SN, Fig. 4b D SIR 205
i3, DM HIINIC L A5 MEI R TE .
AT A KIC oW TiE, DM EINIC &
ROI R A" —7n k55 %~ L (Fig. 4a &
H), BREEWHICHEL-C DDA,
D 7= 81T SIR _slice 1% 0.25 & Rl A R L 7=
(Fig. 4b). /bbb, F5HEG DM HINC
FODBXERELEF LA EICRS. —
75, SIR_read % X UF SIR_phase i 0.35 & [A]
BET, FE5RENGEOETTHY, Wl
HOEEHE L bIT LA EENT -7, DM
JimEE LS 8E, 2TV T SIRL
slice MEME# =L, DM HFaofEEIC LA
FRAFEDED SNtz ZOF RO FEA
LLTE, BI2E, A5 4 AMERRS &k
IO DM Otk OWE (REAFELE TH
NITIEER R R b)) BEZLNS
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B, EREFAHOLICE S TEHY, 3ok
LM EEE 2L, IKTHEAT 5841
13, DM FROBEIC & &2 LS
HEICERZILD WEDB 5.
3. DM OK & SHEZHEICE 2 58

Fig. 5a, b ORHMD(E 558 EE 2 & BB #H
BRI OWTIRAN S, Fig. ba lcR="d kDI,
AHMORFEMEZX, DM=0mT/m*ms Tt
EWAO TS, DM 28k L Th 155
RiTHT 0 Th % 7O E < 7z A EMIC
& - 7z. Fig. 5b I\ZR"d K212, BBIESDE
X N7\ binominal 7V A A& B 72 2KGE IR
i (water excitation ; WE) 12 X 2 & Tid,
0~250 mT/m*ms WFNDO DM IZEWTHE
AMOEZIERIFICIE s Nz, RHMmLUSNO
AEHC BT 2 E5RERFIY, WE OF&ICH
POOLIEEOERERL-. T74bbH, DM
HImCREERZITEAEETLEVWERKI,
binominal /)V A% W/ WEIZ XD, Wih
O DM I BWTHH s, ZOMOFKEID
BRICEERE 22 ERbhroT. Tk
&2 T, WRTRVMEELERTAZ L%
AEHIC, AFAEAK E PR (EhE NS
BERECILRU G CrRifE B o 3 A R IR
IZH7-2% EBEL L D) OFEFHREICDOWT
Fig. 5b OFEFICOWTH S5 LFFMl 4 iR L
72\, Fig. 5b iR d L2512, TA88E\ (Ta-
ble) AFAtEKiZ, DM IEF I (DM=0mT/
m*ms) IZRBWTIE, FEHEA LD L EEER
4. —7%, DM » 100 mT/m*ms Lk Tii,
R GERI N ERRRIE K L D SRS ER L 7.
T, DMEMZ LD, JEEGREOKE W
AFAEKIESHEAKE S, AHAEKE
D LIEEREL O/ S (Table) HFHETEFIORF
FREIT/ NSV, S kD DW-PSIF i35\ C
4, EPI-DWI F%R, #EfDBEVWE L H2TWA
LR TE 5.

INETLKRERPREEZHAGDH
PSIF Di7b @ 3D-DWI 2B\ T, R g5
HRRDPEOND & LIREO DD HD, &
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EOBFIZ LY, WE $t/8 3D DW-PSIF & —
7V AL BT RIF BRI & 95w
BRbAHZ EEMERLI-.

SSFP v —% v A% FIH L 72 IEoEFABIC I
AR Em I E A S, WmE AN
1920 DW-PSIF & EPI-DWI IZ 551 A ik
B E RS MPG pulse HIINE OfE I >\ T
DM TIE, DM ICHYSF 5 b value 1% 250
mT/m*ms IZ% L 117s/mm2 & L TW5A. 5E
A O PR FHIKIC 5 1 A ERIR &9 ~13) C¢ld DM
L LT 20~100mT/m*ms BN H I N TV
%.
LAFi%, DM & b value O AHBIIE BERE 2 15
ZHEOFENZLD, FxOWGET L ITIEREICIE—
HLAEWLDTHAHH, SRIOBFERY Ch
FCOXEME ERO L&Y, ZOF4HIC
DWTHRNRA.

CNET, BOPNIWVHEOR HITHL
WD L XN TS, ST AR T R M I 3 A
HER O EARMER 2 TR L, IRER DR S 23 )5 1)
ICEDEELWEERAEL TW5 I & LIk
IR EFIH L MR I Tn 581922,

N TD 3D DW-PSIF % FI\ - 58 ~19)
TIHBHERIC W T 20~40 mT/m*ms, JEH
IZHWT 90~100 mT/m*ms O K = X 23
INTWD. ZOEMHTIE, EAEPNMARK ik
BIOMEHGRS L LICEEECiHEINTE
D, FHFOMNEOEAE S L TwA. C
Z T, Fig. 5b ICRTHRAKIDEFHWE L AT
AAbY, DM=0mT/m*ms DAY —7 A
T 5 3DPSIF i, T:a v 5 A kAN
ToOICAERAEKPAEEFICEZVBEESL. Th
%L, DM % FEL#iPHICEEE L 7= 3D DW-
PSIF CiZ, AL 7= DM Ok X XiC k- TE
FAEKOESZBUNTIHEL 2o, fozk
Mloay 5 A ML, (EE—EBD LU TS
TELIEPHS. BRIRICWTE, S22 &
IC# )7 DM OFEH §5 2 & T, MEK
LD FHRE A HEE T & ZREICHIH L
20, HENMABOa L FS A EEBLIER
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TXHEE2ZOLNS. T, AFAEK
(ADC value =2.19x 10-3mm?/s) %4EEHND
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Characteristics of Images Acquired with a Three-dimensional
Diffusion-weighted PSIF Sequence : A Phantom Study

Ritsuko ANDOY2, Yoshio MACHIDA2, Tsutomu MANABE!,
Ko MATSUMOTO3, Satoru TAZAWA!

1Department of Radiology, Katta General Hospital
36, Shimoharaoki Fukuokakuramoto, Shiroishi, Miyagi 989-0231
2Health Sciences, Tohoku University Graduate School of Medicine
3Department of Diagnostic Radiology, Miyagi Cancer Center

Purpose : We sought to clarify the fundamental properties of 3-dimensional (3D) diffusion-weight-
ed (DW) reversed fast imaging with steady-state precession (FISP), or PSIF (3D DW-PSIF) for the
application of this imaging sequence in clinical settings.

Materials and Methods : We used a 1.5-tesla magnetic resonance (MR) imaging unit for imaging
and a phantom composed of an acryl vessel containing polyvinyl alcohol (PVA) gel to house the test
samples. For scanning, we utilized variable magnitudes and directions of diffusion moment (DM)
that corresponded to the motion-probing gradient (MPG) in conventional DW imaging. We em-
ployed image subtraction to detect and assess image distortion. We measured signal intensity (SI)
and image contrast for 9 kinds of sample and evaluated signal alterations.

Results : We detected no image distortion under any condition. The relationship between the mag-
nitude of DM and signal intensity (SI) from each sample tells us that differences in the properties of
the samples is the source of SI alterations.

Conclusion : The present study clarified some of the imaging properties of 3D DW-PSIF. The mag-
nitude of DM, which has been selected empirically in clinical settings, should be set according to the
object to be imaged. Also, the reported values of DM magnitude were proved justifiable.
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