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SREEL, D % BEOPLERE, D % #E ISR
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T AHIE L exp (—bD) xexp (—bD*) ([ZHpI
LELrEMAZEDEIZLOTH ALY (R(2)&
B). &, D’ ADDI0FETHSEREL LD
(COREEFA—F—WIZZ Y THHY). 20D
Lity, b=400s/mm? D & D exp (—bD*) O
flil, b=4000s/mm? D ¢ XD exp (—bD)
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DEEDDWIDEER NIV Ea B
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ELTROADBRESMOEN T A
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2T, DEFHHEGRE, f3EROEETH
. COXNFYVTIVTERTHAHH, #HRIC
BHEEIPLETHS. R(DIE, =0, 0+#0
D2ODbITBTAEFHPE ADC R 535
HFIZOWTORTHSH (FLDbIE, b+#0D
FHObE). 5T, TOXEBEH T AEIC
i3, b0 DFHD b EPTHKEVGEFICEY
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*—rJ)— K perfusion, ADC, diffusional kurtosis
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DAL T BHBEIC, R EFERD) D X510k
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HDEFHRE
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LI h. Fxld, BRS, EOIRBOEIE g BE
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o JRERREH RO D Sk
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7T, 77—V IEWERITHARTINA BT
Rebz2%. Fa14075 0 FHBEBGEIIRTGREE
NS S EfEISEWCIRBRE X 52 50, itk
BRI EN TR HEE ALK EWHIICH
%, BRI O T, RFEESKEL
TR EOMIZRHICEME L2 DI N5 R,
F a2 ATV RBEHERIC A TGRS
W ZORDIEENENFE LD B, JhEEE
FE DWW AL A BN 5 7o DI I3 e B Bk
DEMTHSZ ERTRBEINTWAS (JSMRM
2011, 0-1-144) &[alid, FerEBIROE THhfksk
RO LG EDOMRERRT 5.

& R

D*=80x10-3 [mm?/s], f=0.02 D& D
RERT.

Table 112, OIADC O lst (1) & gk
@) b5z HEEROE | OfERE R

Table 2a & 2b 12, @IADC IR BT T
| O Re R,

Fig. 112, QI ILEERSSEEIC BT A JT 3 52
DFERHRT.

Table 1. ADC Varying with b Value

ADC [x1073 [mm?/s]]

Eq. 1 (approximate) Eq. 4 (exact)

1000 0.495 0.495
500 0.515 0.515
100 0.675 0.677

50 0.875 0.872
10 2.475 1.582

5 4.475 1.798
1.6 12.975 1.979

Note. by=0, b, =variable, D=0.475x10-3 mm?/s

ADC-D
D

Table 2a. AD [%]= %100 [% ] for by=0

by [s/mm?] 0 0 0 0 0 0
by [s/mm?] 20 80 240 480 750 1200
AD [ %] 169.4 53.1 17.7 89 57 3.5

Note. D=0.475x%10-3 mm?/s

ADC-D
D

Table 2b. AD [%]= %100 [ %] for by=0

by [s/mm?] 10 20 50 80 100

by [s/mm2] 240 240 240 240 240
4D [%] 84 39 041 0.045 0.010

Note. D=0.475x10-3 mm?/s

12 Y, true value .
\ P
wk —_—— s measured S(0) J
@ \ ]
W) * 4
g s |k N — — — — - determined ${0) by fitting .
S N ]
~ . E
= ©r N, ]
5 b -
= a4l ~, b
@ ]
= . -~ ]
O 2r -~ ]
- T T~ -~ ) —~— 1
0 [ — - L - —-.
0 0.2 0.4 06 0.8 1.0

g

Fig. 1. Diffusional kurtosis as function of g (fractional ratio of fast diffu-

sion)
bo=100, 200,

-+, 800 s/mm?, Dr=0.475x10-3mm?2/s, Dr=0.475Xx

10-3mm?/s, Ds=0.1x10"3mm?2/s, 4=53 ms, 6 =47 ms.
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D& (1) : ADC=D+f/b1%, ADC % b=0
LVEO BT AESHHERDIBEDRT,
FNLUNOBEITHONTIE, —RICIEL < 7%\
WREYH 24, 3561, ORI, b#0Db
HABHBRERENHGICEL TH HAEUKRT
BV, T, bEA 100s/mm? LD /NS
HiTi, MRICIELWERE 5 2700,

@DWI T ADC # kD LRI, b=0DfF5
S LB b fE% 1000 mm?2 £ IR E L
THEROPEBIHBPIAESES. —J, b
=0 DfE5xMHd, &b EEE 10s/mm?
L, K b fEA 400 s/mm? KO T
LEMOFEL TITHRCTE/. ks, 40N
ZODbEIZBTAEFEH - 1B G5 ORFBE
DHREFRFELZDR, ZOLUEDO b HEAHFE -7
BEIZ S RO &R iR 8E b k.

QI RE & R HBE, HIEALDI-HD b=
0 DEFXHERT, bx0DEFT—FH15
WeTE 3 5T D ERD B A BER T 5 7= DI H)

Thb. Ix¥, FEIE, low g-value QST (FF
PRI "l - 7o E O RO AT FEL 72
7, Wb 5 DKI (F 1 A5 F RBEEEE)
% fifi o Fo B AT S RO 2 R TR R AE S
ni-.

X R
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We examined the effects of perfusion on apparent diffusion coeficient (ADC) and diffusional kur-
tosis using numerical simulations. We considered the limitation of an approximated equation that ex-
presses b-value dependence of ADC (I) ; estimated ADC values obtained from several different b-
value combinations (II) ; and estimated diffusional kurtosis obtained with and without using the MR
signal at 5=0, S(0) (III). Results are as follows. (I) The approximated equation for ADC can be
used only when ADC is obtained from 2 MR signals, S(b+#0) and S(0). The approximation becomes
invalid when the non-zero b-value is smaller than around 100 s/mm?2. (II) If we measure ADC using
an MR signal at b =0, the effect of perfusion remains large even if we set other non-zero b-values to
be larger than 1000 s/mm?. On the other hand, if we measure ADC by setting the minimum b-value to
be larger than around 100 s/mm?, we can substantially exclude the effect of perfusion even if we set
the maximum b-value to be less than 400 s/mm?. (III) If we determine S(0) from other MR signals S
(b#0) by least squares fitting without measuring S(0), we can exclude the effect of perfusion on
diffusional kurtosis.
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