FLIRIA ZE N5 2 Pk i i b 1 5 DA

o ALY, R LR,
58tz

DT, A fE
79RO 2

AR TR RRE 2fEZ D2y 7

T L &I

FAE, IRECGRFAE R (DWD S E@iBofE
BHREICILHS N, £0 ADC 3 REMDE:
AR EEDbN TS, —Jf, FUIEOBZENC
B1F5 MRIOAFHKRIEE < HESNTVD
B, 1ZEAEDZDOIEE L dynamic pattern O
fRrcdh V2, DWIICBHL Tl £72—EL
T AE SN TNV~ Ao« 1E, AR
WEICKIT % DWI OB MK L 72O TH
EHT 5.

xf ®

2005 5E 4 A 25 2006 £ 12 A O DWI
&g 7o iR MRI 23 {7 S, MERFRZ
PIEONT/- 118 /ZE (108 fEHI) D> H, RE
DKEIHT7Tmm KD H D 3HE (3 IEHD),
HROBFEDT —F7 7 7 PIC KO IEMERRTE
flinTEaWwbD 3HE (BERFD ZER\
129K (102 fEF) AR E L. LItk
T32@»H 83 (FH55 ) Ths. B
JRZED 86 A, RVERZD 26 WA, EHH
ED>H 67T HENRMEAE R (invasive
ductal carcinoma, LT IDC) TSEHIEEEIT
1.7cm (7mm 25 4cm), 19 {2 HIEE M
LR

H.% ¥ (non-invasive ductal carcinoma,

NIDC) TFHEEHEE 4.2cm (1.5cm 7 5
10.5cm) T 5. IDC OMMBAICIE, FLIFAR
&% (papillo-tubular, LLF PT ; 239%4), #&
ERa s (solid-tubular, LLF ST ; 13/(%),
Wi (scirrhous, LUF SC; 23 fi{4) Dk,
K 2QWZ), DR QWRE), BUNAE
Fa (LA, MEBAHE AWE) KeEnT
W5, 72, NIDC OM#HIIZIL, pure NIDC
(14 %7%) & IDC with a predominant NIDC
GRE) BEFIN 5. BREREDFHIE
BT 2.3cm (7Tmm 25 6.7cm) T, ZDOWN
L, FLRRAE (15 /%), FRAERRIE (2%,
FURER Q2WRE), REIEREE R4, 7
BNAFE BHE) »bksb. INHOMMK
SRR O 7 —— F VAR AR EIRRIC &
LD LTz Tak, SRILEEELTILE
VIRBEROIEGNTE EN TR\,

BGEE - Jora—L

BEfE 1T GE ##! Signa 1.5T MR & ¢, #
MREMR I A V@R L, ERAG TRAIFLE DA
wBL T 5. RETOFa—)uid, T
FHiEE (KKWr, FSE; TR/TE=600/8.4 ms,
FOV =18 cm, matrix =256 x 192, slice/gap=4
mm/0.8 mm, 20 slice), JgH5#NHI T2 5@ F4HHE 5
(&KW1, FSE with CHESS ; TR/TE=4000/

*—rJ— kK breast cancer, MRI, diffusion weighted image, ADC

154



FLERZAIC

85 ms, FOV =18 cm, matrix =320 x 224, slice/
gap=4 mm/0.8 mm, 20 slice), dynamic study
(&KW, 3D FSPGR with ZIP; TR/TE=7/
1.5ms, FA=10°, FOV =18 cm, matrix =384 x
224, slice/gap=2 mm/0 mm, 64 slice, 7 F U
Z v LEEH) 0.2 ml/kg & SR ERE % 80 BT
& 200 BERICHR ), ERIENAE TssFamE
& (RKWr & LU RE, 2D FSPGR with
CHESS ; TR/TE=230/2.1 ms, FA=60°, FOV
=18 cm, matrix =256 X 256, slice/gap =4 mm/
0.8 mm, 20slice) Tdh%. DWIIZEHL T
Bt I MR B2B S NN—V g v T v L
72728, 59 FEMIE b value=1000 s/mm? (%K
KW, SE-EPI; TR/TE=7400/120 ms, FA=
90°, FOV =36 cm, matrix=128x192, slice/
gap=4mm/0.8 mm, 20slice) T, &V D43
fEF11E b value = 1500 s/mm? (& kK, SE-
EPI; TR/TE=6200/96 ms, FA=90°, FOV =
36 cm, matrix=128 X192, slice/gap=4 mm/
0.8 mm, 20slice) THRHEL T\ 5. 7xd, &
DOEERIZ B parallel imaging (Z{FF L TV s\,

3 M 5 &

FFMREBEDON—Y g/ 7 v JHIETD
value PEHINTWHDT, Th» ADC

ICHEBR RITT 0 E D P EMRT A2, b
=1000s/mm? & b=1500s/mm? Thﬁ{%é n
72 IDC #% 25 A & BAE I IR L, W& D
¥ ADC 7% B L Hg L /2.

WIZ, 1. RURZE & EMIRNEE, 2. RIEWZ,
NIDC, IDC @ 3 J%%45, 3. ffEEBIIC s\ TZ
NENAEEN VLY S PBRFLAE. &bk
ADC i3, == % — E T 2 i ® dynamic
study, EMIENHIH T MR G, DWI I &
O ADC map # R, EFHEMET &S,
D OEFE W ML 70 IR A I E A TR
#ik (ROI) %#F%E L, F¥ ADC % R/

9 % SRR IR (RO A

(Fig. 1). %7z, ®EICE ttest #H\, p<
0.05 = FEEL L.

FHRIZ, DWIICEBIT5EESHOBEIC S
WTFig. 20Xk 2IC A~D D4 DI EL
L7z, BAKAYICIE, pattern A 2NRZE A TR
T&a\Wh D, pattern B 28R Z OB FUIIH
B CHEIC AR - BEROEE S EED 5D,
pattern C M RZE D5 F 2 I CTHIBE 5 28R
¥—7 3 0, pattern D 2R OB R BIIETH
WEBHH—EbOE L. Ik, BEFEHO
JEREICBE L Tid, 3 BOBMSHRERIC & % &Rk
L.

& R

MR #EN—V 5 V7 v THi#% T IDC OF
¥ ADC fiiix, Z=h %4 0.75x10-° mm?/s &
0.78x10*mm?/s Th v, MHICHEEITR
bNsip o7z,

£ W% ADC % Table 112734, IDC O
1J"%& & NIDC @ 3 w43 DWI T s 7,
ADCE#RD LN > 7. B 26 {4 &
T 82 /48 D ADC il £ h Zh 0.84 %
10-3mm?/s & 1.31X103mm?/s TH "V, B
MIRE DB EITE S - 72 (p<0.0001 ; Fig. 3).
*7z, B#HZ, NIDC, IDC O ADC fiE
N 1.31 x 10-3mm? /s, 0.89 x 10-3
mm?/s, 0.82x10-3mm?/s T#H VY, IDC, NIDC
FRHICRERZE LIV ABICIKNETH - 7
(Fig. 4). 7%, ADCf# 1.3x 103 mm?/s &
B & L 7o35E, RUWRZE L EMRZOETNC
ki % sensitivity/specificity/accuracy {3 95% /
58%/86% & 75 - 7-.

MR RC ADC fEi % i % &, PT i3
0.86 x 10-3mm?2/s, ST % 0.76 X 103 mm?2/s,
SC % 0.71 x10-3mm?2/s T, PT & SC OEIC
HrxZRDI: (Fig. 5).

DWIIC kT 5 EE 5O EOK R % Ta-

200749 7 12 H&Z# 2007 411 A 12 HEGT
FIRIGERSE T861-8520 AEART R4 2-1-1

REAR T RBE AT RRRE o R

155



ARt 5528%& 2 5 (2008)

Fig. 1. A 53-year-old patient with invasive ductal carcinoma (papillo-tubular, grade 3)

A : Sagittal fat suppressed contrast-enhanced Ti-weighted image of the right breast showed
marked enhanced of the tumor. B : Sagittal DWI (b=1500) showed an inhomogeneous high sig-
nal within tumor. C : The ROI for calculating the ADC value is located on the ADC map not to in-
clude necrotic or cystic tissue as a reference for fat suppressed contrast-enhanced T1-weighted
image or DWI (ADC values=0.81 x 103 mm?/s)
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Pattern A

Pattern B

Pattern C Pattern D

Fig. 2. Distribution pattern of the high signal on the diffusion-weighted image (DWI) upper im-
age-dynamic study (early phase), lower image-DWI

Pattern A ; the high signal in the tumor is indistinct

Pattern B ; the spotty or nodular high signal is distributed in the tumor

Pattern C ; inhomogeneous high signal is occupied in the tumor

Pattern D ; homogeneous high signal is occupied in the tumor

Table 1. Mean ADC Values of Breast Tumors

mean ADC
Histopathology number values = SD
(x10-3mm?/s)

Malignant lesions 82 0.84+0.31
IDC 66 0.82+0.33
papillo-tubular 23 0.86+0.30
solid-tubular 13 0.76 £0.21
scirrhous 22 0.71+0.20
others 8 1.38+0.59
NIDC 16 0.89+0.20
Benign lesions 26 1.31+£0.36
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Fig. 3. Comparison of ADC values between
malignant lesions and benign lesions
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Fig. 4. Comparison of mean ADC values for
IDC, NIDC and benign lesions
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Fig. 5. Comparison of ADC values among
papillo-tubular (PT), solid-tubular (ST) and
scirrhous (SC)
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Table 2. The Distribution Pattern of the High Signal
on the Diffusion-weighted Image (DWI) in the Be-
nign Lesions, NIDC and IDC.

pattern benign NIDC IDC total
A 0 3 1 4

B 5 14 8 27

C 17 2 55 74

D 4 0 3 7
26 19 67 112

IDC

NIDC

benign |

0% 20% 40% 60% 80% 100%

’HADBDC@D‘

A, B, C and D means distribution pattern of the high
signal demonstrated in the Fig. 1
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Usefulness of Diffusion-weighted Imaging in Characterizing Breast Lesions

Kouya NAKASHIMA!, Takeshi SUGAHARA!, Kanako ITO!,
Shinichi NAKAMURA!, Yuji BABA!, Ryuichi SAIT0?

LDepartment of Radiology, Japanese Red Cross Kumamoto Hospital
2-1-1 Nagamine-minami, Kumamoto 861-8520
2Uozumi Clinic

We evaluated the usefulness of diffusion-weighted imaging (DWI) and apparent diffusion coeffi-
cient (ADC) value in characterizing breast tumors.

One hundred and two female subjects (112 lesions, 86 malignant, 26 benign) with histopathologi-
cally proven breast tumors underwent 1.5T magnetic resonance (MR) imaging including DWI. We
classified tumors as benign tumors, noninvasive ductal carcinoma (NIDCs), and invasive ductal car-
cinoma (IDCs) and evaluated the distribution patterns of high signal on DWI for each group. We also
calculated the ADC values of the breast tumors to investigate the difference in mean ADC values be-
tween benign and malignant tumors ; among benign tumors, NIDCs, and IDCs ; and among the histo-
logical types. P<0.05 was considered statistically significant.

The distribution patterns of high signal on DWI were inhomogeneous in a number of benign tumors
and IDCs, but spotty or nodular in NIDCs. The mean ADC value of benign tumors was 1.31+0.36 X
103 mm?/s ; of malignant tumors, 0.84+0.31 %103 mm?2/s; of IDCs, 0.82+0.33x 103 mm?/s;
and of NIDCs, 0.89+0.20 x 10-3mm?/s. There were significant differences between benign and
malignant tumors and among benign tumors, NIDCs, and IDCs.

The mean ADC value of papillotubular types was 0.86+0.30 X 103 mm?/s ; of scirrhous types,
0.71+0.20 x 10-3mm?/s ; and of solid-tubular types, 0.76 £0.21 x 103 mm?/s ; that of papillotubu-
lar types was significantly higher than that of scirrhous types.

The distribution patterns of high signal on DWI and ADC values were useful for characterizing the

breast tumors.
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