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Fig. 1. A 41-y.o. woman with tublo-lobular carcinoma of the right
breast.

DWIs with b-value of 0 (a) ; 700 (b) ; 1400 (c) ;2100 (d) ;2800 (e) ;
and 3500 (f) s/mm? and 3D T1-weighted fast gradient-echo image at 70
after contrast administration (g). Illustrated positions of ROI on the
DWTI (h) and the pathological specimen (i). A microscopic image of the
ROI on the pathological specimen in which the cellular fraction was esti-
mated to be 0.32 (j). DWI signal attenuations of the ROIs fitted by the
biexponential function (dotted line indicates the back ground noise lev-
el) (k). The derived parameters of tumor were a fraction of the fast com-
ponent (ffast=0.615) and ADCs of the fast (Dfast=1.86 %103 mm?2/s)
and the slow components (Dslow=0.314 %103 mm?2/s) (Black circle).
The signals of normal tissue declined to the back ground noise level and
was fitted by a monoexponential function (ffast =1.0, Dfast=2.43 X 103
mm?/s) (White circle).




HigReE 5832%& 15 (2012)

Z £

WAL O FBNIE Bl % B\ 72 faow &, cellular
fraction A B W HBS % 7R L (Fig. 2a), HHI
172 Daow 13, BEICHE SN TS MIlEA D
ADC? L iFiEF—F L 7. LEODER2S,
slow component [ HIfEN OILEIZH Y 5 5 D
Tl neE 25, T, WFLOBRES]
X, b{E 0~700, 0~1400 mm2/s % Fi\» T 2
FETHI L7 ADC 4 FREICIKLS, ol &
nHd, WTLEEZ, DWIESEEFEICES
L, #ifgé fREORWIEE A RT O Tidxn
hEE 25D, Fio, EEHREO DWIE 5 FT
7» 513 slow component {ZHH S N7t - /2.
Fig. 2a iIC BT &, MEEFEEDKWER T
%, slow component ZAH S h7x\Wdb Db B
v, DWI £ 5J83= T, biexponential 7 fifg %
i < (slow component ##H 9 %) Zi%, B
LREEOMIEE O EAPNE RO TIE 0 »
EEZL.

Fast component IZB L T, fust & extracel-
lular fraction 5 L O F & OMBL, 1ZIZEE
fE ¥ 77 (Fig. 2a,¢c). Lo L, s@BEDET
MRV, xDHREDT 7/ F AKERO
OFERICE B &, fast AV R—FV F T, slow
aVR—FVF DL TR KENLD, £

O fraction (ZEBEDOFIE L D EAFHT = N %
HRICHS. TOREEET S L, fast com-
ponent (&, F ([iH #EifE % B\ 72 free space
fraction) (CHIM 9 B AEEMED @O T LW
PEEZS.

£ 72, AWFIETO, FE#HD fast component
ADC (Dgast) =2.006 = 0.738 X 103 mm?/s &
otz h, THICBL L, Mgt oy R
3/ I (extracellular fraction, free space frac-
tion, fiber fraction) *#HEE 4+ A ER % R4
ERTE o 7o —fRIIC, MR E S e <
w5 &, MIBISNEIED ZR— AR e D,
R, MRAEEOIRBE A NELm5H I &N
ADCIKTFOREREEE 2 N TWAPY, S
@ fast component DEMTFERIT, T aiEH
THIENTEILpo7z.

FLERIE \C 350 % b fi 3500 mm?/s % TD
DWTI biexponential {§ 5T OfEE, slow com-
ponent (%, HIFENOILEZRITHIREIN
7z.

Fast component fraction (frast) (3AAMIAFEE S
kD% 4 (extracellular fraction) &, [H'E
FRAE A B offas By OFlG (F) OME&IC

1t (include) (exclude) i

R =0.5981 R =0.7087
p =0.003 p < 0.001
081 g i 0.8
i 0.6
]:m R 727
0.4 4 0.4 =0.72710 |
p=0031 p = 0.00013
0.2+ 1 02t
oF » L . | . ] L I L I L L L L 1 |
0 032 07 0% 03 1 0 02 04 06 08 1 0 02 04 06 08 1
cellular fraction free space fraction F
a b c

Fig. 2. Correlation of slow component fraction (/°%) and the cellular fraction(a) and fast component fraction
and free space fraction (b) and F(c). The white circles indicate the case of a large amount of hyalinized stroma,
and the statistical correlation was estimated in each case to include (black line) or exclude it (dotted line) (a).
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Previous studies have reported that the signal attenuation of diffusion-weighted imaging (DWI)
for tumor tissues displays biexponential decay and that the apparent diffusion coefficients (ADCs)
can be divided into fast and slow diffusion components corresponding to those of extra- and intracellu-
lar spaces. In 23 subjects with breast cancer who underwent DWTI using six b-values up to 3500 s/
mm?, we examined the biexponential character of the DWI signal attenuation of the tumor, estimated
the fast and slow diffusion components, and compared them with the extra- and intracellular compo-
nent information obtained from pathological specimens. The derived slow component fraction cor-
related with the cellular fraction, and the ADCs converged to 0.2-0.3 X 103 mm?/s for the higher cel-
lular fractions. The ADCs of the fast component ranged from 1.3 to 3.9 X 103 mm?2/s and showed no
correlation with the extracellular components. This result suggests that the main reason for the
decreasing ADC of a breast tumor is the decreasing fraction of the fast component and the increasing
fraction of the slow component having a low ADC. Generally, it is believed that the reason for the
decreasing ADC in a malignant tumor is the result of an increasing cellularity which restricts water
diffusion in a reduced extracellular space. However, the present result of the biexponential analysis
did not confirm this theory.
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