5 PR AR R e R TR O SERERTIR RS & TR SR

VRS SLER R I RS R
* B BUERTIE F G BT

"IRAFRAFRRES R

T C &Iz

MRI Z & 2 JREGE T BEERE X ERRN TOKS
FOWHTT > ¥ L7588 (IVIM, intravoxel
incoherent motion) % KRBT 2 ERE L LTH
ENTVw3, RXBINET, ZOKDOHTL
Bk ESROE R B L TEBERMRET % B,
S S RdMEE, BXIFIESE ORFREICE L TR
HIRRE 21TV, ZORREZARKE 11 BT
RELTWBI, 22T, kD SE FErd
BE & U o SR E Rk TR O R R4
B I LR, RREEOEED & RO &
kA7 —F 777 bBKRERMEE R -TE
72, ITEEERSE & N7z navigation echo & v
TR E GIEYE, E—Yar T —F 77
7 NOERE VS HIEBWTKRKELRIRLH 5
bDOD, HEGIEREO SICB LTIk E & FRE
EThy, ZRKBREENH GG DTE
RHEREETH 2, RIFHORBEIC L 28R
izxt s 2 AE PR T 2 L g, HREOH
BWLB7—F 777 M RERT 27012, &
BOBEHREVLEEN S, I OELBEEFIREB O
He g7 7a—FL LT, DAF YT vay

FROFE =7 > 2% H0nsH0D (2) SSFP %
ERHWS D7 QEHEAY YT a—kEFH
T2b0 WEPLRFEENDZY TNy ay
Fy—T RV OERHITOND, T
D> BU)DFEREED & 2 2BE OFAKRET
BRIATE R, B FO~G)0FFEIEL,
WNVAY =7 v ARBFEL, WIh bERELY
RV CEBRINCER UFHii 2 T> T &8, Z
NE TCORBETREH LN CIEGERROE S
N5 DOFHEP RS ERRIGHAICEL Twb &¥E
26N, 2 THE, ZoE® FE B
U 7R EeR R E R < B U C BRI B U
RIGH 217\, RERD SE ¥ & DL OB S0
ZOFEETMEL 72,

NBRRU A E

1) A5

77 Y M AEBRTRAKR VT2 DT 7 v
MAREAL, EERAIE LT, EFERT
YT AT, BAREE, RS, 2SR
B, < bRERF ORI Z AT,
2) HwBSIE

M L 72 R X MAGNEX150/HP (& #H

F—7—F

166

diffusion weighted image, fast scan, MR imaging



S FHLBOR R S E B OEERET & MR

PEREL, 15T, Y=V R IV v MEE) T
BV, WVAY—F7 AL LUTRERD SE 25
B e L REEEFABERER Y, Ay Ty ay
FNROEHEY—7 Y ATHS SMASH (shimad-
zu minimum angle shot) ZIEEGRFIEL ) /<
V—va RILb DE Mk,

a) 3k SE

Fig.1l EE¥IZ SE 312 X 2 L BGE A E kD3
WAY =T Y A%RY, ZOY—7 AT,
180 /S Vv A DRI AT & N 7 B R G S
(MPG, motion probing gradient) 12X b, &
Y DORFEDR 7 VN TOSEDE| 22 &
N, ZOFBRESHEDET &L TR 2
YEIZRMDBLENE, L L IOHETI,
TG ERT 52 R 7 £ VAR E ¥ OB
RENEICZ, MOMENC L 281E, NEEKR
DFNFED/ IV 7 IROB & 126 LT HIFFICK
ERHELITL, INSOFHEOFEILLE
FEAD b & THREZ21TS 2 L TKIBIZEHET %
ZEeNTEL, Lal, LEREEAWS L
HRGFE ORI DR 5, 722 OFRIX
BEOANE R X o0 U CEfR E TR S a—
A NERB D, BEOEERBREIICTD HE
WBh o7z,
b) EEEGE

Fig.1 TRIZR SN2 3 IE Bos Sk I3 A
> Vav s RDFEY—7 Y A ThH 3
SMASH ##A L L, ZHICIEERFAT O 7Y
Ny —varyxTolbDThb, 2OV —%
VAWRBWTIE, VNV —y a3 LTI —
180°—90°® driven equilibrium # % F V>, 180
BE OV 2 DRIERICHEETEFR D720 D MPG 2 A
LTw3, 7= ER T v —y a3 Vil
DAL DIRE R EHR I > T A M KBS ¥
B2, fiffcra— %k ZMoFuhiy
T2 )9 24— =TT T3, %
Tz, 7NV =y a YERICBWT, BEROE
B2 X % 2D0MPG OKRESDENCLDFE

T eciho

RF

read

phase

I . gradient preparation
1l : preparation part (d=42ms, 1=4ms, TE=92ms
Il : imaging part (TR=8ms, TE=3ms)

Fig.1. Schematic presentation of pulse sequences.
(upper diagram) : Diffusion weighted imaging based
on Spin echo sequence.

(lower diagram) : Diffusion weighted imaging based
on Field echo sequence, with some modification
(SMASH).
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Spin Echo

b-bo (sec/mm2)
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Fast FE (SMASH)
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Fig.2. Relationship between signal intensity of the fantom fluid (water and
acetone) and b factor. Linear correlation was observed between the value of
In (S/S,) and that of (b-b,) in both cases of spin echo diffusion weighted
imaging and diffusion weighted fast imaging tehcniques. Calculated value of
apparent diffusion coefficient (ADC, D) were grossly same as each other.

Fig.3. Effect of number of preparation gradient pulse
on the images. Each number in the figure shows
repetetion number of preparation gradient pulse.
Many striped pattern artifacts were observed when
the less number of preparation gradient pulses were
applied. When over 15~20 pulses were applied,
homogenous image could be obtaind.
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' Spoms = SSOms  60Oms

“ |

~S0ms . 80Pms = ©50ms

Fig.4. Effect of time delay from the R wave of ECG on the images of normal
brain. Each number in the figure shows delay time (ms) from the R wave of
ECG. When the delay time was set between 400-900ms, images with lesser
artifacts could be obtained.

diffusion weighted MRI (snap shot imaging)
Brain Tumor

Arachnoid cyst

Acoustic neurinoma

Fig.5. Diffusion weighted fast imaging of Arachnoid cyst, Ependymoma, Epidermoid tumor,
Acoustic neurinoma with cyst (b factor=0.371(left) and=712(right) s/mm?).
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Preliminary Study and Clinical Application of Diffusion-weighted Fast Imaging
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We have been reported that diffusion weighted MR images obtained by fast scan technique is
useful to reduce motion artifact which is the main problem on its clinical application. This time,
we applied this method to some clinical cases. Our experiences with some points of modifications
we used are reported. and some problems are also mentioned on its further application in the
clinical practice.

We used MAGNEX 150/HP (1.5T, Shimadzu Corporation). Shimadzu Minimum Angle Shot
(SMASH) sequence, which is a sequence modified from Field echo sequence, was used to obtain
intravoxel incoherent motion (IVIM) enhanced images. We applied this technique to normal
volunteers, and 20 patients (arachnoid cyst : 5 cases, brain tumor : 10 cases, cerebral infarction :
2 cases, others 3 cases). Clear MR images under ECG gating were obtained, which reflects the
IVIM well and proved the usefulness of this method in the clinical practice. The calculated value
of apparent diffusion coefficient (ADC) was same as that reported before. The most beneficial
point was lesser motion artiact, compared with the spin echo diffusion weighted MR images used
before. But, diffusion anisotropy could not be demonstrated by this method. Diffusion weighted
fast MR imaging method was useful in the clinical application of MR technique. However, there
remains some room for improvement, especially in the point of spatial resolution and S/N ratio.
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