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JEBCRFAEGL, KT OIEEGEE) A Bk
9 A% T | echo planar ¥7x ¥ O E 85
BT L & QIR —F VREO—B &L
TIESHWOND LD /2. Atk MM
FEEAITIU D, fxOFRRMEEENDILH L
BAIZRAA SN TV B2, SEAE, s tER
WEHERETE HmGEEOLI L LI, C
NE T & S ERGRI 24T - 7-BEO Rk
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SINAHD, IEEFABEGORESHE Svid,
NEHCTROEDICEINS.

Sh=S0exXp (—BD) «rerrereerrerariririins (1)

ZCT, DidR»T LEOIEHE (apparent
diffusion coefficient, ADC), Sol% b=0s/mm?
DEEDFEFHEETHAH. BFEHERKTHC LN
AREEDO b (#1000 s/mm?) Tix, KD X
SR ORESEILDL, D monoex-
ponential model IZ L <#ED Z A HLNTW
5. L THH, WK TIE, B-0Rs LA
THERL LI E & OEBO TV R—%
FRHFEET S, bEEXIHICED TS
b, TNEFNOTVIR—F I BDEEDG
Bt L %6, multiexponential 7% 1§ 5 & L& 7=~4

CEDBHL NI 5 TEYD b E 2 5000
s/mm? B E T, & D X 9 7% biexponential
model AU Tk x5 LEIN TNV 5.

Sb= Atast exXp ( - bDfast) + Astow exp ( - stlow)

Z T, Dast, Daow (T #0112 11 ADC @ K &
75 fast diffusing component (fast component)
L ADC @ /)y & 75 slowly diffusing component
(slow component) @ ADC, Agst, Asow {3 Z 1
NN 5O amplitude # K7

W OPL BRI 12, 1T fast compo-
nent * XKLL TWAHHDEEZOLND D,
slow component DIFR =Nz %5 Z & T, IEF
B XU MO & 0 FEM7: characteriza-
tion AW REIC 72 % C LA IRE S NS, ABFZET
13, & b ERBeEFEE G A AT, IER N
% @ fast component & slow component % %)
BTy BV 7 dAZEnENET S.

MRELVHE

EFEESRES S (B34, T2 4, 20
~40 %) AxFg L L/, MRI BG2EE I,
1.5 Tesla IR A%EE (Signa LX, GE Medical
Systems, Milwaukee, WI, USA) 35 J OVSE
IV EFERL . IREeRREGOBREG — 7

*+—J— K MRI, diffusion, diffusion MRI, b-value

22



& b L GERFRE (5

VAL, 6 JTIANCIREORP RS 7 I 2 % B
#1175 full tensor diffusion-weighted sequence
AV, LTFOLDS7/85 A—2 TR %17 -
7z : TR/TE=4000 ms/108 ms, matrix size=
128 x 128, FOV =200 mm, slice thickness=10
mm, NEX=36. bfi#id, 3, 500, 1000, 1500,
2000, 2500, 3000, 3500, 4000 35 X UF 5000 s/
mm? O 10 EFEICAb S TEBREIT- 7.

E{&ENTE, eddy current I k AEBEO VT
AL HHIE L 7%, Matlab version 5.3 (Math
Works Inc., Natik, MA, USA) Z#H\WTC, LIF
D DDNE TN 21T - 7=, EHE 1 (biex-
ponential fitting) : 6 Fla DO ZNZNITOWT
LRt @RXE#HHL, "2 REZHNTES
M TD Dast 5L Daow gt E L /2. T b%
F T, fast component & slow component )
trace ADC #5H8 L/c. fi#dTik 2 (RfEZ) : b
=3 £ LU 1000 s/mm?2, b=3000 ¥ LU 4000
s/mm?2 O NZND 2 5 HIZ monoexponen-
tial model (LRI (1)) @A L, kDb
ZnZ N ADC T Drast 33 L U Dstlow Z JT B L
7o. R oD EIZ XY Dast 3 KU Detow D
<~y VBV TV, ThENDO~ v /T, KA
B () LB (WEEME) 12 3x 3 pixel
DO ROI ZiE =, ADC #JlIEL /z.

fER - BE

fENTEE LIC L 5 Dae O~ v 7 TlE, IKHHE
D ADC izHE D ADC LD o /hES <o
72, THICHKL T Daow DY v 7/ TlE, HED
ADC FKHE D ADC k0 /hx< b, B
TIKHB/BEaV I AFPREOLN.
Wik 2 Tid, DD~ v F13@#H D ADC < v
T ER LD, Daow D= v 7T, HEOD
ADCIIKEBED ADC LD /hx<7: D, B
RIKEE/HEIV F I ADEDLN, BT
ELICES~y 7 EEERNICITELL 7o/ R

L7,

ROI f##7 Tidk, fEHTIE 218 & 5 Dt (LD
WAEIC L AW ADC DI k< —F L. C
ek L, M 112X % Dasdd, KEHET
0.97 (£0.04) x10-3mm?/s, HE T 140 (£
0.08) x10~3mm?2/s &, JKHHE TH40%, H
BT 0% EME &> 7o, TR LIC X
% Dsow (%, KEHE T 0.23 (£0.02) x10-3
mm?/s, HE T 0.13 (+£0.03) X 103 mm?/s
L, B UMHTEEIC X 5 Dast DK HE Tk 24
%, BHETHOIX LSl e 7. @ik
212 &% Dsowid, JKHAE T 0.42 (+£0.04) x
10-3mm?2/s, H'E T 0.20 (+0.03) x10-3
mm?/s &, [@U IS &% Das DK FE TH
60%, HBETH27T% &/ 757273, Daast
E DTN LITHAND LS, HodE
TLMME1IC K S Daow ITHAN S & k&L
o7, Dast DXy 7OKHE/HEIV 5
AR, @M1 TiE 14, @k 2 T 11
(WIFHNLRABE<HE) TH-72. Dsow D
Xy JOKHE/BHEaY T AN, @ik
1CH 1.8, it 2 T2l (WIFnbKAH
>HE) LD, WL 78R & - 7.

AT T, IEFEBEEKIC ST 2 >0,
LI b oa Vv R—x%x v,
ponent & slow component % biexponential fit-
ting ICL D HI4IC<x oy BV T 5 ENTE
7o Fio, KO CERANASEELT b
=3000 %3 L UF 4000 s/mm?2 DT 2 k%
L, slow component D<= v V'V 7 % 1T -
7o, COSEEEIC LB v FITERMICITIERE
LWz v, BRI slow component
OIFRE ML, BKMWICER EE 2 bh.
PR FRE (% O multi-component fEHT IS IRITIC
7no THFR I NI L 7z, fast component
& slow component 73 Z 1 2 N AELER O] % X
Bl TV AB2EVWERICHL2AIIIN TV
W zhengs, Mifask, MR OEEe Sk
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High b Value Diffusion-weighted MR Imaging :
Mapping of Fast and Slow Diffusion Components

Takashi YOSHIURA!, Futoshi MIHARA!, Atsuo TANAKA!L,
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The purpose of our study was to separately map two diffusion components of human brain tissue,
i.e., a slowly diffusing component (slow component) and a fast diffusing component (fast compo-
nent), using high b value diffusion-weighted MR imaging. The brains of 5 normal volunteers were
studied with full-tensor diffusion-weighted imaging at 10 different b values (from 3 to 5000 s/mm?).
Apparent diffusion coeficients (ADCs) of the fast and slow components (Drast and Dsiow) were calcu-
lated by fitting a biexponential model to the diffusion-weighted MRI data set. The estimated Dzst was
higher than previously reported ADCs of brain tissue mapped at conventional b values (approx. 1000
s/mm?). Dsow was lower than conventional brain ADC values. In addition, the maps of Dr.st showed a
strong gray-white contrast. Our results demonstrate that the fast and slow components of brain tissue
can be mapped separately by biexponential fitting. Although the biological basis of the multicompo-
nent diffusion behavior is still unclear, mapping of the fast and slow components may add useful infor-
mation for tissue characterization.
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