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MRI of Ductal Carcinoma in situ of the Breast:
Patterns of findings and evaluation of
disease extent

Hideko Hiramatsu," Tadashi Ikeda,”
Makio Mukai,” Shigeru Masamura,?’
Kiyoshi Kikuchi,” and Kyoichi Hiramatsu"

Ten cases of ductal carcinoma in situ (DCIS)or DCIS with
microinvasion were reviewed in order to evaluate the char-
| acteristic findings of DCIS and to evaluate the extent of disease
| on MRI. A 1.5Tesla Signa or Horizon (GE Medical Systems)
unit was used with a dedicated receive-only breast coil. The
pulse sequence based on RARE was used with the fat sup-
pression technique. After examining both breasts with a large
FOV (30cm), the affected breast alone was examined with
a smaller FOV (18cm) and larger matrix (512 x 384) with and
without Gd-enhancement. DCIS showed several types of find-
ings on MRI: linear, spotty enhancement; gathering of lin-
ear enhancement; enhanced area or mass without distortion
of the surrounding tissue; and well-circumscribed mass mim-
icking intraductal papilloma. Compared with typical find-
ings of invasive carcinoma, DCIS tended to be enhanced
slowly.

After performing MR examination in addition to mammog-
raphy and ultrasonography, a more accurate diagnosis of dis-
ease extent was possible in 6 of 10 patients. MRI was use-
ful in providing more precise information on the disease extent
of DCIS, and it is considered useful in planning the type of
surgery. Further study using larger series and precise patho-
logical correlations are necessary.
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IAETIE, SRS OELITE, FRRE L
(Ductal carcinoma in situ ; DCIS) A5 R ENAHHE D & F
S>Tw5, Lal, HerRliEsERT 22 LD VIR
LR TDCISOW{ERTRIE, LW EMETHE, v E

"5 7 4 — Lk, N %D B WG IR L AT B %
THAi LTV BETRY R, #BEk oA —4 KL a—{gY
IEDCISIZIFI & £ 2 SN AN, Hizid, s OfFfny
FRARO S NL Wb DR, ITRATFEELTY, EBIZI
& D IERRISHEA LA > T & v ) HADREBRE R
5. 4HTIX, YYETT 74 —RBEHEREIINAT,
FUBROMTZW I CMRIZIHWO R A Z E b4, BT
BNEE SPintraductal component D IZHH TH B Z &8
RENTWABDI L7-A5 T, pure DCISOHAIZDH, MRI
DOF RSN L5, FORBMYFTRIZOWTIE, »
IR OEESH B EELNA, 41, bivbhid,
DCIS 3 & U'DCIS I Zfs/ING:l & 1 5 FEFI OMRIFT fLOD 3 5 —
JZDOWTIREF L, ZRiREICER TE 8, MiiElc
BT HREICOVWTEEL .

MR - Fik

TATICMRIZ BT L, #HLEkHIZDCISH 5 W 13N
%4 DCIS DM IS S N7z 106 23R & L TRETL
7. FEipl329~65K T, HRMEIZ4TH TH -7z M@ L,
NEREHS A BN 72H D 1, induration 3 B, FLEHS UMD HSA
bhzbold 1 fl(tE) H Y, 7, 361, Pageti§T,
FLEAER R AEIRASFE L Tz, v E/ 574 — L
DOREIRCHRE SN O 2 Fl (BEIAIKAL 13, B
AIRAL & BESHIARER S 1 B) & -7z, DCISOAFRIRIL,
comedo type 5 ffl, papillary type 2 4, solid type 2 i (9
H 1 BTN EES ), cribriform type 1B TH -7z,

< »E% 7 7 14— (mammo Diagnost UC, Philipsfl) 3 &
DB (SSA-250ATE A 74 ANV AT LR, annu-
lar array® 70— 7 H) 1X, £@RICHETTEA TS, IFE
WmAEEREE 7 B AT S, 2 B112 I mastectomy
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Table 1 MRI, mammographic, sonographic, and pathological findings of 10 DCIS patients.
Patient No.  Pathological Patholo(qical MRI MMG us
subtype extent (cm) findings extent (cm)  findings extent (cm) findings exient (cm)
1 solid = linear - mass - mass —
2 cribriform - spotty - calc - - —
3 comedo 6.4 linear + spotty 5.7 calc 45 - -
4 solid # - - - - - -
5 comedo 1.0 spotty 1.0 - - = -
6 comedo 6.0 enhanced area 6.0 - - non-uniform 5.0
7 comedo 1.3 mass 1.8 calc + mass 2.0 mass 25
8 papillary 1.8 mass 1.8 mass 1.1 mass 1:5
9 papillary 4.5 enhanced area 35 calc 35 non-uniform 1.6
10 comedo 5.0 enhanced area 5.3 calc - non-uniform 4.5
MMG = mammography, US = ultrasonography, calc = calcifications
«#gathering of the linear enhancement, # small amount of cancer cells existed in the main duct
(Auchinclossi®), 1#1iZ{dsubcutaneous glandectomy A% }fif T P

Shi-, :

MR {# 11X, 1.5 T Signa® X UFHorizon (GE Medical
Systems) Zf# L, FLEESH I AV (ZEHH) 2 B CHEEL
PLIC TR X AT L7z, %I, SRk CR%ELL
RARE? (FSE & [F)8) & Hv>, ik 0Fm L7z,

EEoso ba— L9k LT, ¥, HBIZFOV
30cm, 256 x 192 matrix, A7 4 AE SmmD&E4FD S LT
TR FLE R, T1(TR/TE 560/10, 2NEX) 3 X UFT258 3 i
1% ( TR/TE 4000/102, 4ANEX) Z#(% L, KF 2 ITHHEAL %
RS 2. kIS, FOV % 18cmlZHiZ L, matrix size %512 x
384, A5 4 AE% smm& L, BHEIFLED ARG
O L 72 2RI 0 B 4R RE T2 50 3 i (% (TR/TE 2500/90,
INEX) e84 4. Z01%, [FEEOFOV, matrix size & A
T4 AE % ANT, EERTHROKIRET, TIRET, 3 X U
Wi, BRI % 6 L 720 RHET L SR {8 (TR/TE
570/20, INEX) Z#f£9 %. #7F:Ddynamic study 2 & HHf
e s, FLEEIE—MEIS, EEAESHE 1 2L 2 5DAEI
EHICEREN, FOBRTIF—ICETAILPMONT
W3S Lo T, RESHLMICERSR, LAbIE
FIMHE O F ) AT EBZT ARV BICREZITH
ZEHHME LT, Gd-DTPA (0.1 mmol/kg) DFHIRAND A
— T ZE ARG 5 30F0 12 IS HRE & BsG L7z, DRG0
OER L@ RET LR <, Rzl LT
AT 4 AMEE S BETIUE, WRERERIESSHE RS, L
2L, BRI T 22T RTEDLOICEINEL DR
T 4 AREDE L HI S R AR, FhERI0RT
O L, WERMIZEL 15508 Rb, Lo T,
WINOBGA b BB —EOWEEZ# T 5 2
EHTEETH S, FRFMoxRIE, EEARSHROES
FREETISRAAM (% & L7z, #FfRid, SWERLMERIRA S X L
7z, 10605 8 FICIE, EHUIRAER SN TBY, RS
B 2 B E R AT O FHi AT RETH o 7.
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1. DCISOMRIFFRD/IN 2 — >

X R 1051 OMRIFT LR RS- M FT R 7% &% Table 1 2R
F. solid type®DCISIZf/NZE &5 1 BITIE, —FIER
L Cenhance SN FLEWEMES LX) kAT 2L
7%, MRLE, BUNEBEOFELEIHTE L o7z cribri-
form type® 1 41T, HEKDenhancement?iF L7z, Paget
95 3 B 2 7 (V3 b comedo type) Tk, FiR$H 5 W I3BE
HR Denhancement AR EEAL I —E L TA S N7z (Fig. 1).
b 9 1 BlDPagetdiF (comedo type) T, JHEEFEAYIZ, main
duct DRI ZDROMLHHFIEL THB Y, MRLEWE, WA
DIFFE % "W Henhancement & 328 % 7> - 72, papillary
type 1 B (Fig. 2) &£, comedo type 2 #l (Fig. 3) Ti&, FLEM
DI5E OIS HEI O F A Zenhance SNAFTR ZE L
7=, OB, JERIHEEOEL N Pspicula® X 9 T RISHE
b3, BERENRENATETEVIENRTHo7:. £
72, comedo type®DHIZD 1 B, A EE L MEREE Den-
hancement % 7R b DHH - 724%, REBOLE L 1R L
b, FERICREOEL L Lspicula® & ) ZETRIZAL MY,
F72, BFRZEHD L CIIEELTRET S L) RS
ot i, ZOEFICOWTIE, DCISO I
L4335 W] (desmoplastic reaction) T 1), MRI_I-?Denhance-
ment®IEIAIZ, Z (desmoplastic reaction DIRAL S F & THA
TWiOTIERwh bz &z (Fig. 4). FEFTHE, <
»YE7 9 74—, MRLE®enhancement|Z—3% L Tsoft
tissue density 23 H AL, HEEIE b KT T — OfEEATELD 5
, St b EEAYIZ Iddesmoplastic reaction DEBAL H F
THTWIbDEHZ 5Nz, papillary typeP ) B 1 T
1%, LR AL I 2 fER IR Denhancement 7 £
L, FENILENE L 0N EETSH Y, MLV TH
DTHWIATREEE Z b/ (Fig.5). %7, bhbhoT
O b 2 — Viddynamic study TId7Z Va5, @56, KK,
TEARMT, WMHEOMICHRZE L TWAOT, RMiEEE g

HAERSE #6045 H4%
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A Axial TIWI with Gd enhancement. In this patiant with

Pagels'disease, several areas of spotty enhancement {arrows)

are observed close lo the nipple on MR, and the presance of
DCIS was suspected.,

B: Pathological examination of the biopsy specimen around the

nipple shows DCIS (comedo type) correspanding to the areas
of spotty anhancement,

Fig. 1

(A)

(B}
Fig. 2 A: Sagittal TIWI before (left)and after (right} Gd enhancement. On MR, an enhanced area(arrows) is seen in the upper portion of
the breast.

B: Pathological examination shows papillary-type DCIS corresponding to the area of enhancement on MAL.

LA)

Fig. 3 A: Axial TIWI with Gd enhancement. On MRI, a widespread. remarkably enhanced area (arrows) is seen in the upper
portion of the breast.

B: Pathological examination shows comedo-type DCIS corresponding to the area of enhancement on MBI,
T I1ZEIA25H

i3
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Fig. 4 A: Axlal TIWI with Gd enhancement. On MRI, mass-like anhancemant (arrow) is seen in the upper-outer quadrant of the breast.
B: Pathological examination shows comedo-type DCIS. Desmoplastic change was seen around the lesion of DCIS.

DNOEEONFEErEBEIMMMAZELTEA,. 10D 5
FCit, 209 HiREIcE S BT R b F I Len-
hancement & 7= L Tz,

2. {Mmodality & 0 He o Sl EFEE O 22

MRIKITHIC, =¥ 55 7 4 —TO XL (REIE K
{Bidfaohl0RIfTal, BEMELOAmELIl S
Lo (A —eEra—@), WETHRIFELT
DCIsHEb b DI sHTHhol. =774 %
BT ASEY 5T, MRIZ T L Tk Lo TmE
OEEN bR L oIt | b o7z, MRIT G4 % Jin
Ta&Gdadz, main duct®@H 2 O& AT OHEIMATRAE LT
WisEEIE, v 2SI 7 4 — SRR TLDCISOHFEE
Filll T & fedrai,

1, MULGEROBETIZM L TIZ, Tablel IZRT LS
(2, MRIEEE & M5l in i T Ena 0y 2 A BRI & 1
EE CHIMLTED, MEOBEEIVIRS lemBlAT
ol Fi wPEST T4 —REFTEHEIZMRIZN

Fig. 5 A: Sagittal T2Wi{left)and T1WI with Gd
enhancement (right). On T2WI, a well-circum-
scribed high signal intensity mass (arrowhead )
is seen next to the dilated duct. On T1WI, the
mass is uniformely enhanced. Differential diag-
nosis from intraductal papilloma was difficult in
this case.

B: With low-power-field microscopic examina-
tion (left], differential diagnosis from intraduc-
lal papilloma was difficult. By observing the
characteristics of the tumor cells under a high
-power field (right), the diagnosis of papillary-
tvpe DCIS was possible.

AEZ LIz TE BRI -z mide a7,

zE =

B BRI 31T A MRIMsensitivity AT 2 2t HE
B s M 5TV BT, o TDCISOERTIZET
IMRIOEREIZIHFWESHY, vEFXF 74— L
fRiEE LTMEl 2 a4 OTH, MRLEFTRA A
Bhdratbw i B WE ALY, L, LD
Bt Tid, DCIS*intraductal componemt @4 H (235
HFAMRIODFTHEARERTWELONE LD, Lkd
B R AR ENA L S THE, LA
Heywang-Koebrunner 5% 1k, DCISIZEEH L D & ENT
enhance 2N S A H L EvioTEH N, time-intensity
curve® A 612, T LA FLIRE T Db REFEMZE L O
ATHEEIZ % S LB DS, Sodersrom BV (E, BB IZI%EL
7-RODEQ kP & pulse sequence & IV THE L, &

BB sl ook Hatky
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J#(dspiculated enhancement® 23 % DIZxF L, clumped®
% \linear ZzenhancementiZpure DCISIZHFAY TH - 72 & ik
RTWwh, bLbIOKER 25 b, DL RIEHEDen-
hancement(ZDCIS %intraductal component % ;R4 5 ff i, &
LRALNLD, FOMBIZh, pure DCISOBEIZIE, AHF5E
WRLAzEHIS, 8FEF Ly — U T 5.

INLDREBREY, BMICHIzo THEERTREMELT
&, FEEORE DICLTY, EEEOERTINIZLTY,
A HESE D ELIL Respicula® & 5 RBTRIZES ST, BE
TS R T L VI HRDH L LDHITFON S,
FRICHIRIMED G % 11X, FURSE & OERIDHIER & L 255

D, 7z, papillary type®H1Z1%, FLEMNILINE & OENAS
iz & Db REERS Nz, F72, 10609 5 GITi1E, EEH
Fe51%, b BEMASEGE L 2B 3R E S WAkl T,
i b FHW ZenhancementSA SNz Z LG, WSS
LR D I8 E — 99 L 1) § B Tenhance 15 THEMED
Zibh5b.

L2L, DCISDE, MRIE®enhancementh3 i % AT
WBDPIZONWTIE, WEZBHLHI TRV, BELL,
B IE ETR R &, WEFBE O MFHE A MRIE
enhancement & L THMLEN TV A DTl Ll Sh
%. # 72, papillary typeDH£121, fibrovascular core?»
DWNERICILE AT D AA, REVEE T > THRZ TS
WD HLEHEZLNLD, WFHIZLTY, ZOMHIC
DWTHE, AROMEPPRESS.

B OGS X R2 D, pure DCISOHA 1213, mastec-
tomy(Z & V), (21E100% DEFEIMEFTE S, LaL, L
Y DASVH DT, AFRFFEC L > T BIFRK
BB ONON ) EEICREREL FETLEZE LS.
EICDE; & L [AFk, DCISDILAS) I4lid IR TA B Z &
PEERETH A, BEICIZEB O AR {, HIE
EREHLOTHVRETH L, B % EHE T RN
THLBEBUDIENEVEZ S, F0720121%, #ETcL h

T s % 209

M@ e ST, BRI EZRF T2 LVEETH Y,

NUET T T 4 —RBEE R EORERDmodality (CMRI % )
RAHZEIZXY, X 0IEMRITATZEFASTAEI 25 & B

Na. AT ALOFHEOHEEIZIE, v F7XS5 714 =D
FHIT, DCISOBHTIZBV T ROE R WEHEID 5 55,

FIZIE, ARIEEEDLZWRZEL DD, SHIIMRIZ A
52 LY, volumed LTOENY 2 & ) WEIZETRT
A ZEHREE bz, HARHERIBI O RoEW I, &
e GIEB & 0 CThdr oz, 4513 L 05 { DIER % 3f
SFELTRETL, MBEELOL VSIS E ERbLEH
HrEEbNS,

& B

1)DCIS 2 % \MIDCIS 12 i NZTE % 4% 5 SEBIOMRIFT B>
NG — N ZOWTHGE L. MRLE ®enhancement® 2% 7 —
i, FR - BERIROYgF 0, PER L ISR E L
K9 BTERE, BWEOHEHMOYRT Y, PR RELEEED
RE, FLEMFLENEREO SRR 2 Rk ogk3 %2 &,
SFEFTHot.
2)WThOBAICD, Hifgl, EEMKCHEEDOE LS
spicula® X 9 ZeE RIEEDT, BSOS R wn b n
D EILERTHY, BHOBIERTESELBbh b,
3 MEME SNLEEED /Y — I2HAT, DCISTI,
TEH Tenhance SN AT HEMEAH 5.
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St S E A TS Ry (R
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GEMEIT A 74 H V3 A5 5 OHEASSICIC RS L+,
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