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Diagnosis of Breast Cancer Extent and En-
hancement Patterns Using 3D-dynamic MR
Imaging: Correlation with
intraductal component

Akihiko Shiraishi'’, Masaru Suzuki?’,
Satoshi Nozu?, Huminao Suzuki?,
Masashi Kurosum{” and Hitoshi Katayama'’

The usefulness of 3D-dynamic MR imaging with fat sup-
pression and magnetization transfer contrast for assessing
breast cancer extent and tumor profile was evaluated in 74
breasts with 67 malignant and 7 benign lesions.We classi-
fied breast cancer by the intraductal component of the main
tumor. Five histological types were assigned: type 1(DS 0)
invasive carcinoma without intraductal component, type 2
( DS 1): intraductal component is less than 50% of whole
tumor, type 3 (DS 2): intraductal component is nearly equal
to 50%, type 4 (DS 3): intraductal component is more than
50%, type 5(DS 4): pure DSIC or DCIS associated with
microinvasive foci. Histologic results and preoperative MR
imaging were analyzed regarding tumor size and enhance-
ment pattern for the various tumor types (DS 0, 1, 2, 3 and
4). The three tumors occult to MR imaging were two DCIS
and orne Paget's disease. The other 64 breast cancers were
detected on MR irmaging. Tumor size measured with MR
imaging correlated closely with histologic measurement in
DS 0, 1 and 2, whereas less acurracy was noted in DS 3 and
4. Rapid enhancement was frequently seen in DS 0, 1, 2 and
3. Peripheral enhancement was highly specific for breast
cancer. However, peripheral enhancement was not found in
all cases of DS 4. Linear and nodular enhancement was fre-
quently seen in DS 3 and 4. MR imaging was useful in pre-
dicting the intraductal component.

Research Code No. : 521

Key words : Breast cancer, Intraductal component, MR
imaging
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AR ORI IZ Y, FRATENZ BT 2 FURE BRI
BEhME Iz 1), 200041213 OO RRBELTHE 1 (112
dETFREINTWE, AEFHROMRIZBENTS, Bk
m&ﬁ&ﬁ¢%ﬁﬁﬁbn%ﬁmu-o”ﬁ ,mﬁuﬁ
BZWTCnz, AV B ERENBLIIZR-TET
WAL BT LT, ﬁ$#6®</%7w4 uUs
mz €451 L LT, IEMRIDHEH ENTEBY,
i \Osensitivity DIEATE e SN TW B FLE AT

FrbiizBs, Wm0 BRI FLAENEREIZ L S5 b 0
Koy e B4 ko T, AL P E R AL (2
BUPEEHETENE, EEFHERET A ZTH

e £z 6NM5, 40, bhibIRERE D &
12, FUE%E EREEANOAENEREO SO ZEEIZL D4
BiL, UIBREEA X MRILETORZEFEME & OEMRIFT
WO ’:nb~*(ltkc$ﬁﬁ¢%h =7z,

MRRUHE

1. W&

BERSIA AL 7 F —12BWT, 19964E 4 H 7205 19974F
5 AOEIMIZHBT, #FTICMRIDTREAT S 4L, FAH7I THRE
HUBEAEM (22 W S A7 FLIRE ﬁ?ofﬂl%ﬁékk L7, #0OR
FULFLARGTHI (P 4 BIXRMIZ3E), HEMERRNE 4 61, FLEWN
FLEENE 1 6, FUSNFLEENGE 1§, FURZE 1 BITH S, 14
Bk aflictt, 28 ~77m( FLJ4CI 8it), MEBHEIXT~
o0mm CEX¥37.9mm) Th b, wrES 57 14, USITEHIT
MRIMAEORTIZHEIT ST Wb,

2. MRIfHERIEE & RIEHE

{fiFH L 7= MRIZEE (ZPHILIPS#E G YROSCAN ACS-NT
(1.5T) T, FLEHHIA VEMAL, BEEGICTHRE L 7.
Wefehdd, RIS S X ORIRBHE I T B drd lifg %
Wet®, o, TI5H#MESES42/12/2, (TR/TE/
excitation), (slice thickness = Smm, slice gap= Imm, FOV
=20cm, matrix = 208 x 256), T25&F (% (presaturationi
12 & A BEREHNHIBE ) TSE3351/100/2, (slice thickness =
Smm, slice gap=1mm, FOV =20cm, matrix =208 x 256)
(%, RICEM IR RS e L, JEGE, MTC
ISV AERGHL73DY 4 F 3 v 7 A%+ »SPGREE50/9/1
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(FA =30, slice thickness =2.5~4mm, gapless, number of
slice =25, FOV =25cm, matrix =256 x 256) |- X 2 ¥{& %
Tolk. ¥4 F 3 v 7 2AF v v idBENOHGET
presaturation pulse D& & MERRER, FH L 1 TR L 78R
&£ ) Gd-DTPA 0.2mmol/kg % ZkiHER, AEFAIEAKI0mI
THHE, ZORIOVDSIMEERGE L. a2 FF A Mk
ERFHILERE 24, 645, 100 EREL, EEHLED
dphaseD ¥4 F 3 v 7 AF ¥ L L7, slice thickenessid 3L
BOKE SIS 2 T2.5~4mmIZFE L=, SR(EH T sk
Wido 2\ IETEIRMT 2 L7z, R TH, 3DFV A1+ 3 v
JAFw b LI, MRIEBNBOT -2 A5 a >
AL, WEMBIEEOROIZ i L 7= -5 B a il
W, MIPH{®, 7 b5 273 3 UHifg, MPRIEIEHVER L
72, MPRUEHRIXFLIA & B % 45 S\ 2 SWiIZ T
PR L 72,
3. FilietlH LA

bbb O T, JFRIYIZstagel, TOFEFZHF LIL
BRI & 1T L T2, FLERAFA IS BT 2 Rl ik
1%, MESHED O Bl 2empfE L, FLEESMEZ TEA L L THIE
HDHVIIHEEZICTERT 5, VWb 2 wide excisioni: F 1R H
LTwa, F /i EDorientation® 21124 ¢ 4270
(2, TR BHE D LM < $ 5k T~ — 2 2213 C
Wh. RIZFMEOYM L FTEICOWTTH 575, EBED
G L o NI FLE DSFLEE A & KA NFURR IS HE s 2 g
FERLT, BELILFELESBUCEAICYR LTS,
I LIJEOILATY % IEFEICEFI S 2 720012, AR DAL
9 %> & FLIABISE3m 12 2 THY Smm IR A% L T\ 29,
FLE DB AT HEAT S N IEBNC B LT, PLEE & M % s
SHUSTFATIC Smm MBS CONE L 2T o T3, 72771, 9
BYIBRMmOBEARICE LT, EAlE LTeEiffo T
iz, WEEHLHEHICZEAD DT, BEESEowD
LA T wWissd 5,
4. BEIABRUAE

P L 2B oERIE, #RENogE L E EE i
N, EYRKOaIE—% L oTWh. RKiZ, &EEIZOWT
BB TROWDY 2 BB L, BOWA > TW Y 2
E—LRiZw—27 LTwa. O, BB ITEgCmgt
DIEMHERII G T~ —2 LT3 (FigdF). UEok
L TR S MR ER O~ — 7 Sh7-FHER%
&z, % ZOEBPENOIEPERED 5 5 E412
L0, LUFIZ/R$ subtype (2534 L gradefl L 7-.
DSO: FLEPEREZZO L, HEVEEHTL I b
TP R DD,
DS 1A LEMNEREDED Z2HERERL Y/AE Vb o
(DS <50%).
DS 2 : FUEPLERHE L B0 50 284203 IZREED
bD(DS=50%).
DS 3 ALEMNERED EDZ2EEFRBEEL Y KEZVLD
(DS >50%).
DS 4 © FFZEHED B\ LR AL 25T 7 b o (DS
=100%).

MRIFF RIS, US, ~> /S 74 RE56F 273
LOBEHRBHEDEED S L IZHE L, Bk & k)5

FREIIE3H25H

L7 R AR & L7, JRZSHip & % L - B
W, BIFREah oo 5ns &L 7506 CEE
DOROI% §E L7z, MRITHiH RT3 - 7-FUIEEERIZ B4
T, TOWH B, &EFy -2, FIESEEDHTRIC
DVTHRF 24TV, & 612, FHEENOLENERED S
D LENEIZ L Bsubtype I TOREF AR /2. BEEBEEIZR
LTIX, EENY— Y IZDWTORFDAREFT 72,
(OMRIZ & B FIROYEA Y BWTIZDOWT

WA O~ — 7 S-SR Z v, YRER LT
DIEREDH A X EMRIEE FETOH 14 X% F#nEhahi L
7o FEBRZIE, FLEEAD S IES F A ST LHE, B, g
D3 FMEBNT, YIREA L EMRITE EOEREEY
ZTNENFHII L7z, 72721, FUBEYIBRM 2 O RER L IEREHS
ZEShTWD LIRSS, Zo%a1d 3 HATOFEMmIE
129, FLEAHmEED 2 FRLTFT COFHE L. &
WAAITONIEGID D B, WidmktE L % - T2 I
LTH, Wrsmkarsm <o lEEFHHO RSBk L,
FIFRIZ 2 LI T CORHM & L7z, MRIE{G ETONEED
#PE, 3D A+ 3 vy AFy UGB X UBERKICTE
7-MIPEi{§, %752 a ~Hifg, MPREE% b & I25F
filiL7z.

DLEOFEIZ LY, CIREEA | & MRIE S - Tl
HREISARTH -2 H IO T, HEOBREXUTOLS
2 U720 a) 10mmELF, b)11~19mm, ¢)20mmbL .

m, b), c)IZDWTIZ, MRIASHLEHEF % &/ NEFAfG L 7=
B, BKEEHE LB URE R T, FRASOERIZS
WTHRET ZAT 272, 612, FUEPIERED R E T20mmbl
EBNGElT L 72 Blz 0T, FUE PR B o & D3Rl % 1
Z 7.

(i) EFE DI/ 87 — V120w T

i [H]-15 5 Sl EE iAo /8 & — > | peripheral enhancement|Z
DWTHE 21T o7,

-5 5 SREE SR D /8 7 — A ZPTF O L 5 1248 L 72,
a) R I HE5E S MU Z wash out S LB peak®l, b)
ICHERR S 7otk SFERIREE & 2 Bplatean®, o) R4 (21
589 S gradient®!, peripheral enhancement ! JEHE /4% | = 4 8L
ROEEMPEERDOD, H5VIZIEGPOLBI BRI L
WEHMROAR 2 IRE RO L L 0% HH, DEOFRO
EOohBE Vb D% EtEE L.

(iii) EMEE BB OB R I2onwT

FENEBRBE OFEEIR - FROBIIEIZ oW THRET 24T -
72,

BB P DREEIR - FIRDBISRIILTF O X 5 125HF L
72, )%\, b)1~47B5, )5 U EED A, 1277
L, #EIROMYUEI L TEE3mm EOb DL L, 3mm
KiGOWGIT RS L 7.

B/ R

FLHEAEBI6 7B 3861 (56.7 %) TILERAFM AT HN, 29
B11(43.3%) THLEYIRMAITDR TV S, BEAHISTHII:
FEBITIZ 11 BIMRmRGTE T - 72, MRITHIREDSHH T X
T2 dp o 7EBZPagetyH D 1 H, 10mmDIEFEEHE 1 41,

21
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Table 1 Accuracy of demonstrating tumor extent
=10 mm 11-19 mm = 20 mm 11-19 mm ] 220 mm
underestimation overestimation

43.8% (28/64) | 18.8% (12/64) ‘ 23.4% (15/64)

9.4% (6/64) | 4.7% (3/64)

Table 2 Accuracy of demonstrating tumor extent

F10mm AT 2 #1(22.2%), 11~19mm
T/ NEFAEE 2 61(22.2%), EAFEMEE 1
BI(11.1%), 20mmIh L CE/NFHEE 4 4]
(44.4%), BAFFLE 0 #1(0.0%) TdH -
7z. DS 4(1441) TIZAHER10mm AN DS 5
(35.7%), #7511~ 19mm TH/NEEE 5
B (35.7%), WRFFMEE 1 B(7.1%),
20mmbL b Gl NG RE 3 51(21.4%), @
FEHMTEOBI (0.0%) TdH o7z (Table 2).
CEEDEEIZOWT TH AN, EiEH
11~19mm &20mmbh ED b ohs, &b+
T360(57.6%) B btz ZD36HID
t, B/NEEEEA276(75.0%), AR
BT (25.0%) ThH otz FhENDR
K, @/NEHEEE LSRRI X B
L OH2160(77.8%), REHEIZLSL 088

1.1%), FEPERELRERVCINIERE 2->T

=10 mm 11-19 mm | 220 mm 11-19 mm | z 20 mm
underestimation overestimation

DS 0 |52.6% (10/19) | 5.3% (1/19) | 10.5% (2/19) | 15.8% (3/19) | 15.8% (3/19)
DS 1 |50.0% (9/18) | 16.7% (3/18) | 27.8% (5/18) | 5.6% (1/18) | 0.0% (0/18)
DS 2 |50.0% (214) | 25.0% (1/4) | 25.0% (1/4) 0.0% (0/4) 0.0% (0/4)
DS 3 |22.2% (2/9) |22.2% (2/9) | 44.4% (4/9) | 11.1% (1/9) 0.0% (0/9)
DS 4 |35.7% (5/14) | 35.7% (5/14) | 21.4% (3/14) | 7.1% (1/14) | 0.0% (0/14)

Table 3 Contrast enhancement patterns

peak plateau gradient 3810
CA | 85.9% (55/54) 7.8% (5/64) 6.3% (4/64)
others | 42.8% (3/7) 14.3% (1/7) 42.8% (3/7)

Note: CA = carcinoma

Table 4 Contrast enhancement patterns

SmmELFOIEZEIE 1 BITH Y, FRY OedlH LT Rg T
& - 7= (sensitivity 1£95.5%) . T HETH - 7 fEFIOFLE
PRI O 5 5 E A1 X Zsubtype T, DS 0 A51941(29.7
%), DS 1H%18%1(28.1%), DS 244 6(6.3%), DS 3A79
B(14.1%), DS 44%1441(21.9%) TdH - 7.
1. MRUZ & 2 FBEDILH V) DFHEEIZ DWT

MRITHi I HE T - 72 FLIR64 01 BT A HIEA &
MRI_ECOFEFEMOMEE DT IRT. 10mmElAA2841
(43.8%), 11~ 19mm®#/NFMFEAT1261(18.8%), 11~
19mm DB FEEMEEDT 6 61 (9.4%), 20mmBL_F 8/ NGFAfi e
AE15610(23.4%), 20mmEL L D@ KFFEEDT 3 6 (4.7%) T
&7z (Table 1). FLEMMERELO L & 5 E| A2 X % subtype
BT, DS 0(19%]) TIZHE10mmLNAT10f (52.6%),
11~ 19mm T/ NEFIEE | $1(5.3%), S KEHIGEE 3 61(15.8
%), 20mmbEl_ETl/NEHIRE 2 51(10.5%), @REFHIEE 3
#1(15.8%) TH -7z, DS 1(181) TIZAHFR10mmELAAT9 #
(50.0%), 11~19mm T/ NFlifE 3 $1(16.7%), @Kl
BE160(5.6%), 20mmbl L Cl/NEFIEESH (27.8%), #K
FHIEF0H (0.0%) Td - 72, DS 2(4 1) TiZHE10mmELA
752 5(50.0%), 11~ 19mm TH#E/NGEGEE 1 #1(25.0%), #
KEFAMEFEORT (0.0% ), 20mmh b Tl /NEEMEE 1 61 (25.0
%), WAEHMEE 0 51(0.0%) TH -7z, DS 3(9 ) TidAH

22

peak plateau gradient
DSO | 89.5%(17/19) | 10.5% (2/19) 0.0% (0/19)
DS1 | 94.4%(17118) 5.6% (1/18) 0.0% (0/18) 2. BEDER
DS2 | 100% (4/4) 0.0% (0/4) 0.0% (0/4)
DS3 | 100% (9/9) 0.0% (0/9) 0.0% (0/9)
DS4 | 57.1% (8/14) 21.4% (3/14) 21.4% (3/14) BHss 61(7.8%),

Wb OB FI(3.7%) T otz IS, HOILHTH OFG
2 EH RSP IE R EOE LS OEBOST ) L E X,
W L 72 b %2450 (7.4%) 526D & 7z, i KEHEE Tl
FUBAE, FLIRZEABOMLH) LB L2d D
Y o6 PliEMRIL )

e I,
B, FRENFIT OO L.
WA ETo 15 1 BT T E ol FLENMER
BEATE A C20mm Bl Ls#/NaHil L 72 b 2131561 T, wihb
FLEMNERE D ﬂﬁtf LCHIEL TIFET AL DTh o 7.
— DWW T
V%T\/?z#fvuﬁwﬁﬁﬁfﬁ%&mﬁ@,ﬂ
HE64B12 BT, peak & 72 2 b D556 (85.9%), plateau
gradient!7% 4 5 (6.3%) T& - 7= (Table
3). FUEPIRERO LD HEE X SsubtypeTIE, DS0(19
) Tldpeak7A51761(89.5%), plateauH®2 #(10.5%),
gradient® 3786 5N 2o 7z, DS 1(18%1) TldpeakBlA®17
%1(94.4%), plateau®AH% 1 61(5.6%), gradient®IFED SN
otz DS2(46) B L UDS 3(9 #ll) TidsfFlpeak BT,
plateau, gradientBFH %2572, DS4 (1441) Tldpeak X!
758 B1(57.1%), plateau®iiAH3 $1(21.4%), gradientlA®3
$1(21.4%) Td -7z (Table 4). RUFREIZH L TIX, peak
A3 1(42.8%), plateau®75 1 61(14.3%), gradientA*
3 61(42.8%) T V) (Table 3), ZDWFUIIHHEIRIE 4 BT
peak® 1 7, plateau® 1 ], gradient® 2 i, FLEMNIFLHE
JiE 1 1 & SLEPNFLEIERE D 1 BICIEA & bpeakB, FLIR
¢ 1 Bl Cgradient®ITH - 7z,
peripheral enhancement!2 FLifi64 112 33\ > T, 2461(37.5%)
TRO LNz (Table 5). FLENERKEDEOLHEIZLS
subtype TlZ, peripheral enhancement? iR H 7z b DI,
DS 0(1961) T12651(63.2%), DS 1(18f) T 8 #1(44.4%),
DS 2(4 ) T 2 $1(50%), DS 3(9 %) T2H(22%)TH-
72. DS 4(14#l) Tldperipheral enhancementtd &6 TRE® &
Ao 7z (Table 6).
B BICBI LTI, peripheral enhancement 3528 511
72DIXFLIRESED 1 BlD A TdH -7z (Table 5).
3. EEFRAEOMRICOVT
FREGEE OREEIR, FROHEGE, DS 0(1961) Tida)

HARER SR 4£59% 4o
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Table 5 Contrast enhancement patterns

Table 7 Contrast enhancement patterns

PE (+) PE (-)
CA 37.5% (25/64) 62.5% (40/64)
others 14.3% (1/7) 85.7% (6/7)

Table 6 Contrast enhancement patterns

N/LCE 0 N/L CE 1- 4 NLCEz5
DSO0 | 52.6% (10/19) 15.8% (3/19) 31.6% (6/19)
DS1 | 16.7% (3/18) 61.1% (11/18) 22.2% (4/18)
DS2 | 0.0%(0/4) 50.0% (2/4) 50.0% (2/4)

PE (+) PE (-)
DSO 63.2% (12/19) 36.8% (7/19)
DS 1 44.4% (8/18) 55.6% (10/18)
DS 2 50.0% (2/4) 50.0% (2/4)
DS 3 22.0% (2/9) 77.8% (7/9)
DS 4 0.0% (0/14) 100% (14/14)

Note: PE = peripheral enhancement

RO\ 1081(52.6%), b)1~47 B D 361(15.8%), ¢)5
TU L0 5 6 61(31.6%), DS 1(18%1) Tida)ZoH %A\ 3
B(16.7%), b)1~4 D B11H1(61.1%), ¢)5 7L FBo
% 4 11(22.2%), DS 2(4 B) Tlka) #d %\ 081(0.0%), b)
1-477 388 %24 (50.0%), c)5 7 LLEED 5 2 §(50.0%),
DS 3(9 #1) Tix a) DA\ 1 61(11.1%), b)1~44 B2
361(33.3%), c)5 UL EED B 561(55.6%), DS 4(14%1)
Tlda) D%V 261(143%), b)1-47 D5 351(21.4%),
c)5 rLL LS D 9 #(64.2%) T - 7= (Table 7). —
RYERESS 6 BT, FLEMILIEMESE | 0 ATREIR, %
ROWHATLD N7, Fig.112DS 1, Fig.2l2DS 404EH %
R

z =

HTERRROBCRIL I, TAEIC BT 2 R AR
BEIMERNIZSH 1, 20004 (I3 DR O BETH 1 {712
%5 EFRINTVS, SBFEHROMRICBVTYH, ok
DL BRNFHRDSEDPATDPRBE L2k >THY,
WA B ZENCING, VS LERS NS L) 128
of%twé.@@%MKWLf@ koo~ rEs
Z4, USIZMAZBE5) 51 & LT, IHEMRIZEH 2R
THEY, HEvsensitivity DHEGEDEL { R ENTWBYY, L
L, MRIDHAZSEMIRZFHE— SNz bDidn {, Khik
TEFIEREMTMIEEN TV 200K TH 2. bh
bNORER T2 W 5 FAE % o728, FOVIZBMAEIC
weh i .waé.W@Wﬁdw%ﬁmHifwﬁﬂfm
FARBE 2 L CTW7za%, 19964E11 A LLBED3 16T ik
BrCZKE L TWwa, Zhiut, bhubholiikicBida3LE
WAFATAY, FANREELLRED & 2cmDmarginZ & 1, 5
RZe s LIS LB 2 YIBR4 5 wide exicisioniE T4
NTBY, YIBRMHEZ PJET 51, WEDKFEHR~DIL
BN EBT LI EHEELLL7-0THS. 3DEICLS
$meﬂﬁmﬁ@u:m&r;%ﬁ%%%mbéf%%@
2L, BRI MREZE B L oo, FREMHEE ST 510
midﬁ%ﬁ%mﬁtab%ﬁ%#%ﬂ,m%%%ﬁLf
W5, 7z, 3DiEdthin section, gap less TOESHREDH:

PR3 H25H

DS3 | 11.1%(1/9) 33.3% (3/9) 55.6% (5/9)
DS4 | 14.3% (2/14) 21.4% (3/14) 64.2% (9/14)

Note: N/L = noudular or linear enhancement

BATIRETH B LAINFIC, Welffs, ZWIH COFREREIED
TERDWEETHBY. bRONIABOII Y B E 5
iR, SWETORMEIEREEZER TS, 12k 2IZEBo
LB O SR FEH 2 e 3 B, TERMFC X 5 1 Wi
DHED 6 TIXFHliDEH L VWBEdH 5, ZOBE, &Kk
W, AT C OIS % /R L, b%t%ﬁ&“‘
xﬁmwaé.it,m%&meﬁmﬁﬁrgﬂoﬁ
BNZE ) G EITB VTS, MPRIEZ X 5 FRHERCHE (£ R°MIP
BfRIZ & BRI 24T > TV 2. SRR EHET BB
i, BRWFEHI SV 2B L UMTC/ OV 212 & 0 JERE & IE 83
BRALRDE S 2 W - EENFHHTH 5579, ThsoR
%ﬁr+ﬁf%nﬁﬁjb77/a/ﬁﬁ%ﬁéuLfﬂ
flizfT>Tn5, AMOFALF I v VA% ¥ L I2BIT B
WDE—21%, GA-DTPAMHE, 1 9308 ~2 5 3 &
WE ST, 0, FURGHIRERC FUIE, A5 7
EORMITETIE, 85 ED B WIX10~155 & OEHD

A IhbEbEIZAY T A M PRERIIERE L7,

%ﬂ,bﬂbﬂu@@@KttmmﬁéL?wﬁ%wﬁﬁ
M Z IR L, ZOMBEZFHA, 437, BEA10mmbl
MO DIIMRIAIZIZHEIHRLEHALIMBETEX b oL
ERI F72, FUBIRAFR 24T ) BEOHK Dsurgical margin
HR20mm & FEE SN TV D720, TAOEAEIZ20mmbEL &
GEL. ABRFEMIITONZEE, Wikt B KI5
EHAMERIL X B b OATKERG % 5 ® (65~91%)49, EIC
FEBNEIRFTRRONA ) A 2L SR Tn5BEY, Lo,

WHNZIEG AL ENERRICEU»Er 2 e T E L,

G RET S ) A THRALZEREEZZONS. A
PbNAWRE LAFERIZBTD, Wit BRI
45.5% D FUEMNEREE, 36.4%AFLEPLERE, BEEON
HZEHLDT, BHEEOAIZE Db DI2I82%IZT Ehd
272, £IT, bbIIIRERE b &2, Y EE
BINDFUEMHEIRID 530 2 HI A1 X 1 subtype 244 L,

UIBREEAR & MRIECORRZEGHFOHROBRE S L UFRE
DOMRIFTROFHIZ2WT, 2 Dsubtypedll TOMiit %17 -
7o, BEENE T MAATNC XY S8 LM T o T w
A, SAUIFLREIEF IR S F S A MR AR L
TBY, ZO8MAH % ST L b LT RIS 2w
EERITHTH D, FFIIFRENEIZE LT b comedo,

cribriform, papillary % & OHRIAFE 2 O EIZIRIE L TH
D, SNOOGEIIEH Ledo7. MRIFTRIZ, ¥4+
IV I AF v VIIBT LRGSR MM, peripheral en-
hancementD £ fi, 3 X U ENEBRIFHOMSETIR D 2V IZ Ik
DGR DT OB 24T o 72, FURIEES O 043 Ok

23
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LTS RIOMHEEIZED hh o 288, iR
M TIIMRIOZEM 3 EREII~ VBV T 7412455 LB D
h, MEELGEOWROFEIZIE~Y Y E7 T 7 4 DFHEH
EEZIROTHL, 2L, v X757 4 THREFR
HIT & R WIERIR, dense breast’z & O T4 5@ AT i 72

FEFNZB L CTid, MRITORHESSER L2 5500,
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Fig.1 A 54-year-old woman with breast can-
cer(DS1)

Coronal, dynamic T1-weighted SPGR images
obtained A: before, B: 2 minutes after, C: 6
minutes after, and D: 10 minutes after intra-
venous injection of contrast material demon-
strate the tumor with peripheral enhancement.
[Furthemore, nodular enhancement (arrow)is
seen lateral to the main tumor. At
histopathologic examination, intraductal
spread was seen corresponding to the nodular
enhancement on MR imaging. Time intensity
curve E: shows a rapid initial increase in signal
intensity followed by a gradual decrease.
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Fig.2 A 61-year-old woman with breast cancer(DS4).

Mediolateral mammogram (A)demonstrates no evidence of a mass.

Coronal, dynamic T1-weighted SPGR images obtained (B)before, (C)2 minutes after, (D)6 minutes after, and (E) 10 minutes after intra-
venous injection of contrast material shows a markedly enhanced mass with ncdular enhancing foci. Mediclateral MIP projection image
(F)demonstrates obvious linear contrast enhancement toward the nipple. At histopathologic examination, this lesion proved to be ductal
carcinoma in situ with microinvasive foci. Time intensity curve (G)demonstrates a gradual increase in signal intensity with no peak.
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Fig.3 A 53-year-old woman with breast cancer(DS1).
Mediolateral mammogram (A)demonstrates irregular lesion with microcalcifications (arrow) extending from the main tumor toward the nipple.
At histopathologic examination, microcalcifications correspond to intraductal spread. Coronal, dynamic T1-weighted SPGR images obtained
(B)before, (C)2 minutes after, and (D)6 minutes after intravenous injection of contrast material demonstrate the main tumor, however intraductal
spread is not detected. Time intensity curve (E)shows a rapid initial increase in signal intensity followed by a decrease. Histopathologic map
(F)shows tumor extent using a solid line for a main tumor and a dotted line for intraductal spread.

SHWEEMHAHD LEZ TS, biubiZI s o) A, HAERRIE 2B L Tid, Hochman 5% OT25hEH£1Z 5
2 LT HREBIE S IR OER 2 AT WA, L L, iy Wi S NS RREDYFRIVET R TH 5 L Ok 5.
WOF A4 ZHNSWIGE, BFEICROIZIRETE LWL % L2L, A XS WL DIZB LTI, ZolRToE
W, F72, bIVbNOBEHFER T, BEES I X 55 BINEEEL WEEZ BN, X oT, MRIC & 2 AMEMTRIZ
fifiAs, FLEPMEREOSE 42 HE CiRIMEO L 2 1t WradT 9 BE, o3 7 1 OFF % TEEli+ 2 = &
LFSMEDMRNEImIZH Y, ToZ L bHEE L2 E-E2 5 HEELEZ L,

AL 11453 25 B 2



130 ID-¥AF 3y ZVMRIUZ & BFUEDIEE/ VS — 2 LAY BT

B &

1)MRIIZ, FEHEFENOILENKDIZZLVDSO0, 1, 20FL
BT, WA X IEMICFFHTE 2@ TH 72, FLEN
B ETDS 3, 4TI, AT @GS 2T TH -
7=

D) AEPLEREOHIICIE, HIBRELLEOEIFICR S
THIELTWALENS Y, BELTHETS L) %, #
ARIUEPERE IR Z 2 S,

3) MR B CHAE T 2 FUNAE, AMEE, FLIRAIZ, 98
OIEAS ) BWREEM T A FHE L # 2 Shi.

NFBOER 235 — 1k, LENRFICEORHETIL, B
-1 75 5 L W D Splateau, gradient® (2 72 2 HIREAHSHE N
I, peripheral enhancementid, FLEMMTIZE TR TIE
RO L NBRWEITH - 72, JEREREOREITR, FIKOHR
gL, FLEMNRSICE O CHBEE NS 2 6
AERH b7z,

SIFHIZ BT, EEFAENRSCE LD, HDH\VIIR
HEICE O, E, WHTICMRITTPHIT S Z &%, HDHEE
heL 2z b,

6) MRUZFLIEZ WG H 1205, £S5 71 LR
BEHMET 5 LR ELER SN

X ®
1) Harms SE, Flamig DP, Hesley KL, et al: MR imaging of the breast
with roatating delivery of excitation off resonance: Clinical
experience with pathologic correlation. Radiology 187: 493-501,
1993
2) Heywang SH: Contrast-enhanced magnetic resonance imaging
of the breast. Invest Radiol 29: 94-104,1994
3) Turkat TJ, Klein BD, Polan RL, et al: Dynamic MR mammo-
graphy: A technique for potentially reducing the biopsy rate for
benign breast disease. JIMRI 4: 563-568, 1994
4) HARERE, GiFntL, 0 o, i FURAEROIE) &
AERFFA. HALARE 93(9) 1 1186-1189, 1992
5) BEES, ERAZ, ®ILA T ¢ UERFEFAERES O
Wi 12 B 13 B AR OERIRITIZ I 3 5 WA MG, L8
DEER  8(4) :581-586, 1993
6) BAEES | FUBRAFIGED O A7 MO, W LK 15
(1) : 34-40, 1997
7) Pierce WB, Harms SE, Flamig DP, et al: Three-dimensional
gadolinium-enhanced MR imaging of the breast: Pulse sequence
with fat suppression and magnetization transfer contrast. Radi-
ology 181: 757-763, 1991
8) Rubens D, Totterman S, Chacko AK, et al: Gadopentetate
dimeglumine-enhanced cherical-shift MR imaging of the breast.
AJR 157: 267-270, 1991
9) Heywang SH, Wolf A, Pruss E, et al: MR imaging of the breast
with Gd-DTPA: Use and limitations. Radiology 171: 95-103,
1989
10) Kaiser WA, Zeitler E: MR imaging of the breast: Fast imaging
sequences with and without Gd-DTPA. Radiology 170: 681-686,
1989
11) Kaiser WA: MRM promises earlier breast cancer diagnosis.
Diagnositic imaging international: November/December, 44-50,
1992
12) Schnitt J, Connolly J, Khettry U, et al: Pathologic findings on
re-excision of the primary site in breast cancer patient consid-
ered for treatment by primary radiation therapy. Cancer 59: 675-
681, 1987
13) BEER | HEED S AIEIRFFIEOMIG. FLAEORRK
11(4) : 693-700, 1996

28

14) B B8 | UEMNEROFEMEE L UBRFGRICBT 5
LENEROFEBEMREOEL. WIRE(R12(4) © 474-
478, 1996

15) Boetes C, Mus RDM, Holland R: Breast tumors: Comprative
accuracy of MR imaging relative to mammography and US for
demonstrating extent. Radiology 197: 743-747, 1995

16) Orel SG, Schnall MD, LiVolsi VA: Suspicious breast lesions:
MR imaging with radiologic-pathologic correlation. Radiology
190: 485-493, 1994

17) Boetes C, Barentsz JO, Mus RD: MR characterization of suspi-
cious breast lesions with a gadolinium-enhanced turboFLASH
subtraction technique. 193: 777-781, 1994

18) Stack JP, Redmond OM, Codd MB: Breast disease: Tissue char-
acterization with Gd-DTPA enhancement profiles. Radiology 174:
491-494, 1990

19) Stomper PC, Herman S, Klippenstein DL: Suspect breast lesions:
Findings at dynamic gadolinium-enhanced MR imaging corre-
lated with mammographic and pathologic features. Radiology
197: 387-395, 1995

20) Sherif H, Mahfouz A-E, Oellinger H: Peripheral washout sign
on contrast-enhanced MR images of the breast. Radiology 205:
209-213, 1997

21) Fobben ES, Rubin CZ, Kalisher L: Breast MR imaging with
commercially available techniques: Radiologic-pathologic cor-
relation Radiology 196: 143-152, 1995

22) Revel D, Brasch RC, Paajanen H: Gd-DTPA conirast enhance-
ment and tissue differentation in MR imaging of experimental
breast carcinoma. Radiology 158: 319-323, 1986

23) Muller-Schimpfle M, Ohmenhauser K, Stoll P: Menstrual cycle
and age: Influence on parenchymal contrast medium enhance-
ment in MR imaging of the breast. Radiology 203: 145-149, 1997

24) Buadu LD, Murakami J, Maruyama S: Breast lesions: Correla-
tion of contrast medium enhancement patterns on MR images
with histopathologic findings and tumor angiogenesis. Radiol-
ogy 200: 639-649, 1996

25) Hochman MG, Orel SG, Powell CM: Fibroadenomas: MR im-
aging appearances with radiologic-histopathologic correlation.
Radiology 204: 123-129, 1997

HARERSE #559% H45



