Lo TS e T E &b . KRURL R RS
ATAC O3RN & -5 € 2 £ T o) Tamoxifen
FODRBRTHY, &SI NGO BIE A
DHEOTEMNTWIL T ETIVA | anli-aromalase
agent (LHLEA: AY [ 0609 % Anastrozole (Arimi-
dex) & AWz Afid B steroidal aromatase
inactivator ) Exemestane (Aromasin) 2 RliA4i|ill{
4T, et nonstroidal @ Letrozole & 1%
O ThIUAE E > T THS S, WORTIRN R
O koL AN S0 EY, T O aromatase
inhibitor/inactivator DEF AN E v L ih X
b,

DA TIEIUIH D E OV 5048 & BORIZ o fe$
ZEMILFRTH D, IMELIMNO BN HS
BLANWIEREEFRADL, WORTHBENT
% ARSRRFEORLE VRHER, BEALRHKIC
Lo TIEMET20TE &0 Tk 385 L EmAs
EEQEACHES T BT RIEE S 0,
B8 UHREE

FURIIE TS - T8, BHBITHT 28521
BREWLOT, BRETILMTEORMESRL
nHaH, LaL, 2oRiliusizonTdl, Zh
FTHESOMMMNITHORTELD, Morisd
ORI LTHB L2 OafizGoh Tty
%Wy, EBCTCG @ BB 4112 F1 4 % metaanalysis™
T3, MR LA EHHRET TRV, ZTo
SirE LTIz X e R e BgHic & 300

X .73

1) MUK, T B ERREE © SO R SRIRM, e
FALRTIR . 2003,

2) Results of Questionnaires Concerning Breast Can-
cer Surgery in Japan . An Update in 2000, Breast
Cancer 9. 1, 2002,

3) W ECLEE, RNIEVE, BTN ILERRIIL,
BES R, 1994,

4) AEMIERIE, ST, MakiiEs Cflio e B
Wkl FLEOEIIE 41 413—417. 1989,

5) WS LEE, DA B S, WM IS A IR IRDE
HER(E T4l VI5R3E 103 0 816—820. 2002,

G) WERSA S, MNATIR I, B ESIEA D Lhian

Hibeor e & BIEN . $ L ik 290 1125—1131,

FURIIROBN @ T

Brlem I LT L T, S50 E LTI s Yas
W nhin I &l LT3, Al
DO R, eI e s LT
HIOBMO AifheE, &AL, HU A
BG4I, Az kB0, DL
LEOIHT AN S E L5 EHA S,
BTN Lo KO MR L 2 M
GHAD#E D 3AS, RSO LU 3 5 bk
LEYVRSEOEELE A, o h, WL TE
LMoV TIRER TS,

FLI AT T OMGHE, AR LTV B M)
T AERTERLA E G E T T, TRES UL A B
THATHERTTTE T, WM TH
D, ORI X B TR {EFLI NS A R
DA T, FUAUIRRIC S s a R 4R 5 2
EIZRIILA-DTH 5, B Fisher i FLR AT
Wizt AH19HA “rediscovering the worth of ra-
diation therapy” &PRA Tl 3,

BIE, BGHI S A THTE Eh T A
LTit,

OR{EIEHT, JHHOEHAER, FHMOERIZL
BHRERZIZ T < BAGHERIDFZ 0 iA A,

@X#d 54002 CT simulation (= & 2 Ef,
AR LB, R ORSONTE,

EENELLRD,

Whig e LT, ZOERLEMORE, &b
WA B O E LB, 2 X¥FIcTREh
7-RRab, TR FHERAM L E AN Eh S,

2002.
7) B E2 NARSERGIRE L, 2000 2003 §i
THER &, 2002
) AAIBFSFNEASHA VS 4 YR ERE
IR NGRS A K 34 v, 1899,
§) J. R. Harris, S Hellman, Natural History of Breast
Cancer, J. R. Harris, M. E. Lippman, M. Morrow
and S. Hellman edited Diseases of the Breast 385
—389, Lippencott-Raren 1996.
PO L RN O BRI LT O &Y, AR
B lERY U A SO N 2nd Breast Cancer
UP-TO- Date Meeting. [l A{bE:#E, 58—83. 1999,
11) Cancer Research Campaign Working Party. Cancer

10

—

I W 695



696 B ANARLN B vol 87 1106-2003/12

13

14

e

)

—

Research Campaign (Kings/Cambridge) Trial for
Early Breast Cancer Lancet July 12 2 55—60, 1930.
B Fisher, E Montague, C Redmond et al : Compari-
son of Radical Mastectomy with Alternative Treat-
ments for Primary Breast a First Report of Results
from a Prospective Randomized clinical Trial
cancen 39 2827—2839, 1977,

B Fisher, N Wolmark : Limited Surgical Manage-
ment for Primary Breast Cancer : A Comentary on
the NSABP Peport World J. Surg. 9 682—691,
1985. ]

J Harris, R Osteen : Patients with early breast can-
cer benefit from effective axillary treatment. Breast
Cancer Res. Treat. 5. 17—21, 1985,

15)

i}

16

17)

U Veronesi, G Paganelli, G Viale. el al : REPORTS
Sentinel Node Biopsy and Axillary Dissection in
Breast Cancer ! Results in a Large serieo J. Natl
Cancer Inst 91 : 368—373, 1999.

B Fisher, J Bryant, N Wolmark, et al : Effect of Pre-
operable chemotherapy on the Qutcome of Women
with operable Breast Cancer ]. clin. oncal, 16(8) :
2672—2685, 1998,

Early Breast Cancer Trialists' Collaborative Group
Favourable and unfavourable effects on long-term
survival of radiotherapy for early breast cancer : an
overview of the randomized trials Lancet 355 1757
—1770, 2000.



Fify W8 &E WIS 2004

B FiCRIIDIRKSHTRIIORNE

FLYE F 10

oI

WIBOFHITENE UALLERLTET
Wi, FOELER, DEzREMETHD,
EFL IS U ARk L 2 0R#ELTH DL, O
MR- T, RE, REBH, Ao
Y, BB ORIADHEA T, RIEHT
n—ikk, BEESEILSRTE TR
(senology) EWVIEFRMELEDHL {2 Tnb,

I FHOZE, favt (DY

2004 £ {Thh L AEXLBEESOTEMER
TOHABEFMEOEELH D L, 2003 FEDR
AT 1990 ERDEEL DL ITRIMUTER
ARBETMR48.4%, I bBREILEBREE
RIBIBTI% THY, ThwiUCTAEYRE
WAL 45.3% Th-7.

JLERGEFMES s uoiinss, 8256<
METIHS0% 2BL, HEFRLHMLTH3
boriEEINS, Zhid, BEFHOERD
fMaBEhic s 32eE0RM, AERF T
LEROBCK, KFETHASL SNBOREY
L DER, UEORNBRARYOERC LS
bOThHB, BEFHOEGS, NETOEREE
T MMG, USKKEFEMRI®CT blib -
T, VGEEOmEENES, SHKNID
Z2HOESRE L L TSNBBSEAKLTLONRS
e ot, MIHOAYI+SNBERE (~)

* Fujio KASUMI JEWSR AT IRSELILIRSERY
(W 170-8455 B L% 1-37-1)

A ST

-y 27y FTHREATORRC L > T, By
(@) +SNB#R— (—) HEEKE T 358
—Rrmi iz,

JLETIREOIIRLE, A/NERE ik,
f, F K95t R & 5% L Jc Bt+Ax, Auchin-

cclossiE—~HENIThLTWwa, 25 ICH

2 (3) M LEmsEeEFEL, &2 R bk
BB EEHLLED, BIFLEL D4
filic A ADFERWE L, BHOES
bR 2 BE LD T2 /MEDEAT
w2, Pt Bt #{TH5iLTH SNB it
> TSN BER (-) THAERTBE 24
B4 % Bt+SNB BB ACIThita Lok -
tro TOROETEREKAER, TITE K
a2, bl, b2, b5%), TWEWESIKERERT
Ficlko-T&7z, )

g E s AT, ANERAERL, FY
#+ % focused US4 ERBEEL T, X AWK
L2 BpRAEI I ETIHAMENR L2
FLIREBAR L EF S AR T,
BHEOFEPEBTITHOARHDTWSE, JhiZ
SNBiz k- THBEIFLZER I L, XA Z
1 XA EER LSy THEFES AL OIRE T

TR
1
SNB (+)
T (—) — FErsHmy
Non surgical ablation~”
1 FEFhORR

—1667——

Hahud T FLEE YIkR ]
AR



—TF1H « 2004—

Ez ﬂm%ﬁ®§Wﬁ®Wltﬁ%xx
(MR AALEARR)

BTTaEficno2252,
II. LBV s R IE L EPE T

TP FRR OB ~DKIERIZ L L 295, B
FFMORITRELTHLEABD 2/3 27T,
TSN O~ B2 IThvbitic
Ry, REFETLE ABERLKNER
B, HESEPITHERERE D2V MOFIL
TRIFENAFGYIRATSETSh 3, MY >
NEEBOEH S E N (+) fhicidmiym
D, LRAUITETOHMBEBITHR, BELESE
TEESHERaLLEvrllzTo
Kodama &#iTbh %, Wi b K5 ois
MEEfs, HEmEsEIsxwEd3 Ik, b
fil, TRIEFHIFRIZIRTET 5, Auchincloss O JE
VAT TR TR I VIBR L7228, Zh 2L gk

D ~UL I1 high  poeint £ TO L D% Auchin-

closs K EHA TGS,

LTGRO &G T H MR O 10 T
NO THRITRERE, EELTRIECLS
SNB #{7ty, SN Z2mm DA 5 4 A 24539
LTHE oL 28520, 4ty S5 Fo8
{t, RT-PCR, #0350 ik ¥ 2L
TIIUS L »TERE (=) THILERmIR %
HE T S Bt+SNB 2 LRSI DR Tw 5,
LR RKAB OB TE L LTATNYTH
5 I3H%, —IRERATES B 20 b L ufis
¥, NOThH-TH SNB ZEHL TSN #i

—1668——

I 3 BRI 5rﬁb>ﬂu%%ﬁb‘r

7 (=) 2R L b L BB ORE T
DML,
1. KU
BEREOBEPENREESRENE LTE
BRI T 2 23 ERFOoh TR D,
RIOKRE SORMEIBAIELEDLMEBETT
Do EBENMDIIEDCSVLOEMEYERLT
b primary closure #17- THEMEITIC % 2
CEBRI SN Eh s LR S,
2. HERAZR
TEFIE 2 O ERTYIRLIS O I O YR - 41
BEE T ATE2OEBAZR (FEI0)Y LTS A
THOTHEHOYIE - VIRE 2175 YI00 - g
WdHT T, By (51 8hF) oFslicr
LTIHDEFOES|TERLT, liFHoErL
L> countertraction MM T A A FilzH & 5,
By~ R, 2 A OBITYISER OB FH
EFREUENLW D EARERELE L (T
3o ZOEETOEH, HPLRIHLOBADNAR
Franicly, BMSNB 2 FRO8 e
i3, EO EOEFEMRIEZE L U AL
B EELE S iE-D ¢ i T i il
lemEERHLLTLEFOKfFEaas 5,
FUE VIR IE OB, 4 b i F
EOGEE 2 A E RO TRBING I % B Ui
L EDWEFF Do TEDIEANIN O ER st 1o T
THC AR ELES S, T O A XA MTm
FEMAICRGIAE v kD N, M e



[ 4a KBGO ELRA AL > TYERL
DO EIICE D, TR L
T4 2 Won S % fE ¢+ 2.

b
H S %2 MRERMEORE, Tins
(50, &5 ABRS bITS,

S35,

3. MBEE

FLLTRAARRHWT, —EEEAXEH
WTER 21T5 (H4). Auchincloss @ i
- L7e/NEAFELO high point & TOIE E1T\s,
B LEMEFRELT (@5, B¥ L
~OVILE TOEE TS, RIE, BFirm
H.mEraEeEL (K6, “omE s v st
BLusRnt3It s, AETHIEEIM
BT,

~ SNB NO, 2Bt T=3.0em A
THid SNB i REEMIC{TY, SN iniEs

§

THF A58 GY10%F 2004

i
g)

B 4b WCEIRTTIN O & Y, ks
A ADK R, ESIEEHS,

B 6 RElmEofd, 5 2BhESRETH
BrEMslowTEMEs AR ¢
3 EBbniifEsthiikTs 5,

Booshniwn 3774 2mmig2E) 4
HIEEHE AT S (MW7),

III. I EBHFFH-e

IEBRFEFME, fEEEORFLERE
Witemizsc b 2FHALET 2 (ZOBSHE
BB LIRS, Er s TYIRL THE
Utk eERT 2 L L, VIBRGERE/D
SHICLTEEELESZ I idEKT 2, &
Dlesd, HLEIATHRES|THLIIELE
FLT L HEE A RIEBRTFILECH L@

——1669—




—FHHT » 2004~

7 KEfE
SN meta (=) #8UEL TH LTSN
SRBCFELLTHL, HHrv—-7u
—7ii L SNORERAEYTH S,

MO X BEERMC L > THEN R SR
3rvd 08, AEBRTHESESMICHIIL
AU TH 2, 223252 Licd-> THATR
TR EOMEREERAB YRz e nl &
BIERE N0 TH 28, T TLIEHITI
HEIPRFIEAFRERE IS L, LUK
EHOVRRIZ L EHEFEMIRENDL T T
OMEDTRTH S, 2OV LR EThTh
DBESHETRRT 200w, LERTFENETR
WIS HODEESHETETLES, ThhbH
WHARRR O 25 e LT, HEEEHO
NIHEOIEL D &EETXTHAVIRL LS &
THME L, AETE DRI RV LT,
TNERL SLREELTLH LGRS A v —
THTHSI L HEENNH 5, HiFEILE
NESERMIT 2720 TH 58, BAEMEHID
ah, BEC Lo THAFEYRICE->TLE
3o &z, iR LI 2 Y, TR
OWREDHRTERZ EIZ, Dk, b0, HROHEN
EHTERMEATLED, LBLIRICEST
L, BLIYRRL Shi Pk s iudIFgs
BAEDL O D, —F, BHEOHATEER
TEALINOTHSGING 2 558, WINPT %
bDNHST, #5HDMALLIT TRV
b5, BIEDEGT et L S5 LN
—1670—

B SNB 2473 FETH A,

X 8 ZFLARLDEERR E RUMRDA 7 v F &
TIERR i iy > TORFEA

ML TL 5,

1. BFrUIRR s BFEA
AR, e e BEENEMEsEsh
L EYIBEh LAER ER U, RFO MMG,
USHAEKH¥->TEOH 2 28E* BB
50, VIEERx AN S IEREAERT 2201
M8m&licgMic 4 7 ¥ =~ TfEHL,
VAR )it 2ec DESBAEFRALTYE
A= FEROFYOh A ¥ ) — 2R
¥, IARHBRLAHEEN L. Sem B AR
EAHALIKERZYSEALTHE L,

2. BHAER

MBS 2ITHFECHINRE, Ha0IEEH
ER D 6 EWSE I, UM Lo K SEe R
LwTivd, < Tdimpledidd L 3%
e, LAEOHITOEMEVIERLTE <
OB THY, 2SCEFEBREOF—FiE
EEEJEHCBEELEWE 1T 5,
B, BN % 1~2 mm 85—
WEHRT LI WIECERERE2TI (D, b
& CILIRYISE U 2o EEUE 0 B BRI R D EH
MTEZWEICTBI0, TO»6EBEOK
TR 2 F o> THOLIEI DL,

3. HLiRtoEt
&ﬁg}ﬁm&&%&tfbiﬁﬂ,:®¢
LR LT, i oSk s 15 Ttk L 4



L W - L

B 11 FLRRUDE &/ < YRR U Tl i~ 2

BEESIEERE DD, XA FMEECEEICE
CHETEmERLENSVRET S, K10 TR
EHR RN P REREOLHICEET BN
THEEOKAAAR TR L TWS,
BRI S & W RS9I L T
PEEERET S (K1),
WavTRRsER (B12), SNB SN # 2mm
1B THIYID L2 TR (—) THEES,
MR 2 W E I R T B fo i B AR ER %
OYIRRIZIZ & A XIThlcwdt, AH g
BERE TE2URTIEE T TBLIES S
MEREENNREH L TR 250 EH< I L
CMTERDL, HFHiRY AR 2 mm g TR R
20T (=) THoTHHIB 774 v Fx

FHE W68 E 105 2004

-

E 10 Misisksfldtepts, Wb TEAEA LT
Mmeiehis, TN 28 A T, LS
ol 6 RKMAIDME A A THIET 5,

12 FRILEHSVIRRERT 32, BReEs+
gz, BIgShichotiz & % ki THERR L,
# o AR specimen radiography #1775,

v 7 TH% BEM (+) kioTULELAEY
B2, ohd false negative D—R L % 3,
4. SNB
INETOMENRT LTV EH Y-
n—70YTH, SNBORE, RHHBEST
H2z (E13), 7O—FDOH 7> MM WY
YA EMEUBESGELTLI —E o —
ThENTThHY s MEFRERZEL, SN EMET
2 (M14), SN2 2mmig D £ & (15),
{BYUIE @ stamp cytology (F116) ¥ &YINE

—1671—



—EF - 2004—

i1 " Y L i - _‘_‘ . IR AN . . B gt A L - >.‘(..

B 13 Rz SNB #1575, SN [ 14 YERLA SN 25 —VicRETAE
FIBWCHALHL LI ETRL, PHMELIIRT, W TES T

FTHBEI ERERET S,

wildtg 3 (17,

5. SLRUIEBLES
COEFRYR R T O IS T ET
TE a3, BOKERGs A LEETHS E,
BI2OX5 2 KE 8P THAFEOLA
REEDNFOLOBEIRBBETY(2LDTH
\ % (H18)e TDIEFID E D KRB ORI fERE
o ) Fixb-o LM TH LY, THIBTIHINIT-
[ 17 SN l-a, 1-b, 1-c & L TIREE~, THOLREWERMFEIRC L - T - Ry
UIETHE DL 4 2, PifamnTan
Wi, EOSLIRAR I Y E A R T
e« BEE LN, FUIREIEEN i Az Sem 13
EOYIME AT, TX koMo

E L
P~ .

—1672—



AT GN58 % MV 1047 2004

B 18 SN2 meta S IEI ZHEE L CF
HWERTT 5. LRSSV To
AL TH D, EMEERRS
L, 82O A I v~ v 7 THELE, B 19 FLuALE () 1.0xX1.0cm D,

iR tk, WIERO AN

2

[ 21 SN ENEL 9 EHSOPEENICAD,
a 70 —7%YTTSN 2MET 3,

20 FEMWIBREFEL 1.bcm®
T E T THAE

AR, AETREEFCERT? (K A, ARl X2 waBEEAL (Fe1), &
- 19), BEAREA»> CAERERDHL 2 LT
S EMUSCHET 2 EOSREE, Thii LTAFETCIBTIREL, 1.5cm DEeH
TiEOBREMHRME LR { kb, AEHND EHBEL, NOWwHf L TSNB %27 (F
BEifF 2B S 2 WREREC TRES YL 22), —DOSN 2 v —-Su—7THEL
D, noTHH E>3TChHhhEEXHMETH 3 L7z ([23). I OEMRFERETRAR,

" vasa thoracica lateratis Z¥. L 7z, lateral tis-
sue flapr w20 b kv, LDMC % %>

{2 LDMF flap $ TIT5 DWW ETETH Y,
CERLATOREMETHREN LI RETH S,

6. MNEBOBEOMBHIUFRE SNBIZL D

BENENHEY

B 20w & 5 2 /hEL 10X 10 mm O H)

FHEEOWLUFEMNUERERI 204 FHEEH,
FiikiT, THERO 2RI H0EARETT
4, HAREERSYIREL, VIREGICED
FEAASGNRNT, SN b 2mm B3 OKRE
T (=) OolHBEHEEMEY, Z0EETR
BFEROBRT Lo (K24),

—1673——



—T+fE - 2004—

: Roh 3
22 ifEehvk s, MY, HAHEEE
AR s gL 53 HEET 2,

24 FWMET

IV. Non surgical ablation”

WA OXEEE L H D, BETLLEPIO®m
HEXH L, % EHEEROS &4 i o
% US H A FFIC IO ERIIc A,
USEBIRTIHHSLIEHALE®E 2 USO
shadow B TRHEIT 5, 7 VA ERHEBOR
Fitizd 2B AREVIBROFRRI L5 &, %<
BIESHEETE L T 208, FILOCBRLSEY
b5l tbbhbdbnd, V4 EEHRRF
DFF L TR S OV EThiWTHE
BHERALTLAHELH DN, BRIALH
FERERS DTk, BEHORERRE L XN o 29

— 1674

23 SNiZmetadieo4D T, 2T
FHERT LA, FlLr—Yid A,
e, hOABBEFERTCHS,

th, EEFALEOBEL CRRL 2T
SRVRERNSGL, X0 HRERORNRT
H->T, BETRENEREG 2o ¥2%2 0
VLOT, SHEOEELFEEL, SELOME
HREOTHEZ IR xsin, Lk
L, Z®non surgical ablation (3 FLiSEFED
¥RTH->TUS TRIESh3B/MEP BRI
DEFER L TORRER+FeHD, &5
2 SNB OMifTHR BN OUB LA TH 3,

X ®

1) /NUBMERCIE D @ IR O BLETE S AR )
—R 21« &, SRR MR, 2003

2) B ORIRHEE D FUEOFAT. WETH 3
AT, 2004

3 HD WL ME LT b T A, RENHEL
1998

1) @ WA AAEHUNORIE. b AR
87 : 686—696, 2003

5) & wvHE  FUART R SRR SLEHT
BRAT. SAEHGHE 90 0 287--295, 2004

6) B0 wv-UHE D ALBIRUANE ORI E i o pE
g SLERGE 90 D91 999, 2004

7 Singletary S Eval Feasibility of Radio
frequency Ablation for Primary Breast
Cancer. Breast Cancer 102 4 -9, 2003




Jpn J Clin Oncol 2000;30(10)453—457

Changes in Findings of Mammography, Ultrasonography and
Contrast-enhanced Computed Tomography of Three Histological
Complete Responders with Primary Breast Cancer Before and After
Neoadjuvant Chemotherapy: Case Reports
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We report the changes in the findings of imaging examinations (mammography, ultrasonogra-
phy and contrast-enhanced computed tomography) of three patients with primary breast
cancer before and after necadjuvant chemotherapy, who obtained histologically complete
responses after the chemotherapy. The neoadjuvant chemotherapy consisted of four cycles of
doxorubicin and docetaxel. All patients were clinically judged as partial responders, because of
the remaining tumorous lesions in the imaging examinations. However, these tumorous lesions
could be related to the chemotherapy-induced fibrosis and tumor necrosis or the remaining
fibrocystic changes. In this study, it was considered very difficult to estimate the extent of resid-
ual tumors accurately in patients with primary breast cancer after neoadjuvant chemotherapy
by any type of imaging examination.

Key words: breast cancer — histological assessment — neoadjuvant chemotherapy — computed

tomography — complete response

INTRODUCTION

There has been considerable interest in the use of neoadjuvant
chemotherapy for primary breast carcinoma, The clinical
response rates of this type of chemotherapy were reported to be
~60-80% (1-3). However, a histologically complete response,
which is defined here as no microscopic evidence of residual
cancer cells in the invasive or intraductal component, is
extremely rare (1-3). It would be very useful to select patients
by imaging examinations who have obtained a histologically
complete response and need not undergo surgery after
chemotherapy. We report here three histologically complete
responders with primary breast carcinoma after neoadjuvant
chemotherapy, with regard to the changes in the findings of
imaging examinations (mammography, ultrasonography and
contrast-enhanced computed tomography).

For reprints and all correspondence: Takashi Fukutomi, Department of
Surgical Oncology, National Cancer Center Hospital, 1-1, Tsukiji 5-chome,
Chuo-ku, Tokyo 104-0045, Japan

CASE REPORTS

The neoadjuvant chemotherapy consisted of four cycles of
doxorubicin (adriamycin, ADM) and docetaxel (taxotere,
TXT). After fully informed consent, the patients received 50
mg/m? of ADM and 60 mg/m? of TXT intravenously on day 1
of each cycle every 3 weeks. They underwent surgery 34
weeks after the termination of chemotherapy. Evaluation of
efficacy was performed prior to surgery. The details of the
three cases are given below.

CASE |

A 67-year-old postmenopausal woman with a right primary
breast carcinoma (T4bN1MO0) received the above neoadjuvant
chemotherapy. She had no past or family history of malignan-
cies. Physical examination showed an ill-defined mass with
skin redness, located in the upper outer quadrant of her right
breast. The tumor size was 6.0 x 6.0 cm in diameter at the first
consultation. As for the diagnostic procedures, mammography
(MMG: Mammomat 3, Siemens, Germany) revealed an ill-
defined tumor shadow with microcalcification in the right
breast, the size of which was 5.8 x 5.3 cm in diameter. An
irregular hypoechoic-tumorous lesion could be detected in the
right breast by ultrasonography (US: EUB-515 with a 7.5 MHz

© 2000 Foundation for Promotion of Cancer Research
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Figure 1. Case 1: a 67-year-old postmenopausal woman presented with a right primary breast carcinoma (T4bN1M0). {A) Ultrasonography revealed an irregular
hypoechoic—tumorous lesion in the right breast, the size of which was 6.3 x 5.0 cm. (B) A well-defined tumorous lesion also could be detected in a contrast-
enhanced CT scan, the size of which was 4.5 x 3.9 cm in diameter. (C} Core needle biopsy revealed an invasive ductal carcinoma, histological grade 3 (HE). (D)
The tumor size was 2.2 x 0.6 cm on CT after the chemotherapy. In addition, the low-density arca disappeared on CT. (E) US indicated that the lesion had com-
pletely disappeared and only ductal structure was detected after the chemotherapy. (F) Histopatholegical examination revealed that the right breast tumor had com-
pletely disappearcd at the initial site of the tumor after the chemotherapy. Only foamy changes with lymphocytic infiltration and stromal hyalinization could be

observed in the resected specimen (HE).

transducer, Hitachi, Japan), the size of which was 6.3 x 5.0 cm
in diameter (Fig. | A). An irregular tumorous lesion also could
be detected in a contrast-enhanced computed tomographic scan

(CT: X-Vigor, Toshiba, Japan), the size of which was 4.5 x 3.9

cm in diameter (Fig. IB). Core needle biopsy revealed an inva-
sive ductal carcinoma, histological grade 3, of the right breast
(Fig. 1C). Estrogen receptor (ER) of the right tumor was
negative but progesterone receptor (PgR) was positive by



immunchistochemistry. Negative p53 nuclear immunoreaction
(RSp53, Nichirei, Tokyo, Japan) and negative c-erbB-2 over-
expression (Nichirei) by immunohistochemical staining were
observed in this tumor. She received the neoadjuvant chemo-
therapy to completion and toxicities were tolerable. After the
termination of chemotherapy, the tumor size was 2.5 x 2.5 cm
by palpation (tumor shrinkage rate: 83%). The imaging exam-
inations (MMG, US and CT) were also re-evaluated prior to
surgery. The tumor sizes were 3.7 x 3.3 cm (60%) on MMG
and 2.2 x 0.6 cm (92%) on CT (Fig. ID). The tumor shadow
remained but became vague on MMG. The low-density area
disappeared on CT. However, on US, the lesion had
completely disappeared and only a ductal structure was
detected after the chemotherapy (Fig. 1E). In brief, a partial
response was obtained clinically. A wide resection of the right
breast was carried out 28 days after the termination of neoadju-
vant chemotherapy. Histopathological examination revealed
that the tumor had completely disappeared with negative
lymph node metastasis (0/14). Only foamy changes with
lymphocytic infiltration and stromal hyalinization could be
observed in the resected specimen (Fig. 1F). The effect of
neoadjuvant chemotherapy was therefore evaluated as a histo-
logically complete response. Postoperative adjuvant chemo-
therapy consisting of two cycles of ADM plus TXT was given
to the patient. She is currently disease free 6 months after

surgery.

CASE 2

A 61-year-old postmenopausal woman with a left primary
breast carcinoma (T3NOMO) received the above neoadjuvant
chemotherapy. She had no past or family history of malignan-
cies. Physical examination showed an ill-defined, stony-hard
mass located in the upper inner quadrant of her left breast. The
tumor size was 5.5 x 4.0 cm in diameter at the first consulta-
tion. MMG revealed an ill-defined tumor shadow without
microcalcification in the left breast, the size of which was 3.3
x 2.8 cm in diameter. An irregular hypoechoic-tumorous lesion
:ould be detected by US, the size of which was 3.1 x 3.0 cm in
liameter. A lobulated tumorcus lesion also could be detected
»n CT, the size of which was 3.0 x 2.5 ¢m in diameter. Core
1eedle biopsy revealed an invasive ductal carcinoma of the left
sreast, histological grade 3. ER and PgR were both negative.
2ositive p53 nuclear immunoreaction but negative c-erbB-2
yverexpression were observed in this tumor. She received the
1eoadjuvant chemotherapy to completion and toxicities were
olerable. After the termination of chemotherapy, the tumor
size was 3.0 x 2.5 cm (66%). The imaging examinations
MMG, US and CT) were also re-evaluated prior to surgery.
MMG illustrated a reduction in tumor size (2.1 x 1.6 cm: 64%).
In US, whereas the lesion had been longer than wide before
he chemotherapy, it was oval-shaped, horizontally oriented
ifter the chemotherapy (1.5 x 0.9 cm: 85%). In addition, the
nternal echo changed from heterogeneous to homogeneous
ifter the chemotherapy. Echogenic rim and bilateral retrotu-
noral shadowing were also evident after the chemotherapy.
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With regard to CT, the irregular tumorous lesion became
smaller but still remained after the chemotherapy (2.0 x 1.5
cm: 60%). Therefore, a partial response was obtained clini-
cally. A modified radical mastectomy {Auchincloss mode) was
carried out 27 days after the termination of neoadjuvant
chemotherapy. Histopathological examination revealed that
the tumor had completely disappeared but without lymph node
metastasis (0/13). With regard to the initial site of the tumor,
only inflammatory changes with foamy macrophages and
hemosiderin deposits could be observed in the resected spec-
imen. The effect of neoadjuvant chemotherapy was therefore
evaluated as a histologically complete response. Postoperative
adjuvant chemotherapy consisting of two cycles of ADM plus
TXT was given to the patient. She is currently disease free 8
months after surgery.

CASE 3

A 67-year-old postmenopausal woman with a right primary
breast carcinoma (T3NOMO) received the above neoadjuvant
chemotherapy. She had no past or family history of malignan-
cies. Physical examination showed an ill-defined, stony-hard
mass incompletely fixed to the skin, located in the upper outer
quadrant of her right breast. The tumor size was 5.2 x 5.2 cm
in diameter at the first consultation. MMG revealed an ill-
defined spiculated tumor shadow with microcalcification in the
right breast, the size of which was 3.0 x 3.0 cm in diameter
(Fig. 2A). An irregular hypoechoic—tumorous lesion could be
detected by US, the size of which was 4.0 x 4.0 cm in diameter,
An irregular tumorous lesion also could be detected on CT, the
size of which was 3.0 x 2.5 cm in diameter. Core needle biopsy
revealed an invasive ductal carcinoma of the right breast, histo-
logical grade 3. ER and PgR were both negative. Positive p53
nuclear immunoreaction and positive c-erbB-2 overexpression
were observed in this tumor. She received the neoadjuvant
chemotherapy to completion and toxicities were tolerable.
After the termination of chemotherapy, the tumor size was 2.5
x 2.5 cm (77%). The imaging examinations (MMG, US and
CT) were also re-evaluated prior to surgery. On MMG, the
lesion became smaller (2.0 x 1.5 cm: 67%) and the tumor spic-
ulation became vague but microcalcification was unchanged
(Fig. 2B). US illustrated a definite reduction in tumor size after
the chemotherapy (1.5 x 0.9 cm: 92%). It could not be differ-
entiated from fibrocystic changes, e.g. adenosis. With regard to
CT, the irregular tumorous lesion became smaller but still
remained after the chemotherapy (2.0 x 1.5 cm: 60%). There-
fore, partial response was obtained clinically. A wide excision
was carried out 27 days after the termination of neoadjuvant
chemotherapy. Histopathological examination revealed that
the right breast tumor had completely disappeared without
lymph node metastasis (0/13). With regard to the initial site of
the tumor, only fibrocystic changes with an aggregate of foamy
and hemosiderin-laden macrophages and an inflammatory cell
infiltrate could be observed in the resected specimen. The
effect of neoadjuvant chemotherapy was therefore evaluated as
a histologically complete response. Postoperative adjuvant
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Figure 2. Case 3; a 67-year-old postmenopausal woman presented with a right primary breast carcinoma (TINOM®). (A) MMG revealed an ill-defined spiculated
tumor shadow with microcalcification, the size of which was 3.0 x 3.0 em in diameter. (B) MMG indicated that the lesion had become smaller (2.0 x 1.5 cm) and

the tumor spiculation had become vague, but microcalcification was unchanged.

chemotherapy consisting of two cycles of ADM plus TXT was
given to the patient. She is currently disease free 10 months
after surgery.

DISCUSSION

In these three cases with primary breast carcinoma after
neoadjuvant chemotherapy, the resected specimen showed no
microscopic evidence of residual cancer cells including an
intraductal component in the primary lesions. There was histo-
logical evidence of tumor regression in each specimen. All
patients were judged clinically as partial responders, because
of the remaining tumorous lesions in the imaging examina-
tions. However, these tumorous lesions could be related to the
chemotherapy-induced fibrosis and tumor necrosis or the
remaining fibrocystic changes.

Helvie et al. (4) documented that MMG was more sensitive
than clinical examination in the prediction of residual carci-
noma after chemotherapy. However, it was very difficult to
evaluate the clinical meaning of the remaining microcalcifica-
tions after chemotherapy as in case 3. We previously reported

that CT scanning was useful for evaluating histological tumor
extension of breast carcinomas (5). Several authors have docu-
mented that contrast-enhanced magnetic resonance imaging
could identify the residual disease in patients with breast
cancer after neoadjuvant chemotherapy (6,7). Recently, the
RECIST Working Group reported that US should not be used
for the evaluation of cancer treatment (8). In this study, it was
considered very difficult to estimate the extent of residual
tumors accurately in patients with primary breast cancer after
neoadjuvant chemotherapy by any type of imaging examina-
tion. In all specimens, chemotherapy-induced diffuse fibrosis
and tumor necrosis were evident. The remaining tumorous
lesion or microcalcification on the imaging examinations prior
to surgery was not related to the cancerous changes but mainly
to fibrosis or granulomatous changes due to tumor necrosis.
These were the main reasons why imaging examinations
tended to overestimate the residual tumor cells after chemo-
therapy.

The evaluation of the residual mass on the imaging examina-
tions requires further studies. This will allow the selection of
patients who may not need additional surgery.
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SUMMARY Determination of the extent of residual disease after neoadjuvant chemo-
therapy is sometimes inaccurate by conventional diagnostic methods. The purpose of this
study was to evaluate the accuracy of contrast-enhanced computed tomography (CE-CT)
in depicting the extent of residual carcinomas. Fifty-seven patients with breast carcinomas
of 3 em diameter or more received neoadjuvant chemotherapy with four cycles of AT
(doxorubicin and docetaxel). Before surgery, the patients underwent clinical examination,
mammogram (MMG), ultrasonography (US), and CE-CT. Thirteen patients were not
evaluated by CE-CT before surgery. Enhancement patterns on CE-CT were classified
into multiple spots, tumor and spots, solid tumor type, and no enhancement. When all
types of cancers were included in the analysis, clinical examination showed the best cor-
relation with the pathology of the extent of residual carcinomas. However, except in
invasive lobular carcinoma (ILC) and inflammatory breast carcinoma (IBC), CE-CT
showed the best correlation (R*? = 0.537). More than half of the residual microcalcifica-
tions on MMG after neoadjuvant chemotherapy suggested residual viable tumor. In con-
clusion, CE-CT is the most accurate noninvasive technique for identifying the extent of
the residual carcinoma after neoadjuvant chemotherapy if cases of IBC and ILC are ex-
cluded. Int. J. Cancer (Radiat. Oncol. Invest.) 96, 6673 (2001).  © 2001 Wiley-Liss, Inc.

Key words:  CT scan; breast cancer; neoadjuvant chemotherapy; breast-conserving
surgery; diagnoséc x-ray
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INTRODUCTION

The use of neoadjuvant chemotherapy has been ex-
tended to operable breast cancer. A large random-
ized clinical trial has confirmed the efficacy of neo-
adjuvant chemotherapy in downstaging and
permitting lumpectomies [1], although no survival
advantage has been demonstrated. The dilemma in
the management of breast cancer after neoadjuvant

chemotherapy is in defining the extent of residual
disease so that appropriate surgery may be under-
taken. Some reports have suggested that physical
examination and mammogram (MMG) are comple-
mentary in the assessment of primary tumor re-
sponse [2,3], whereas other reports have concluded
that sonographic measurements correlate best with
pathological findings [4]. Clinical measurements of
breast masses are often inaccurate, and substantial
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interindividual variation exists among examiners
[5]. Chemotherapy-induced fibrosis impairs evalu-
ation of residual tumors by means of clinical ex-
amination, MMG, and ultrasonography (US) [6].
We have reported excellent results with con-
trast-enhanced computed tomography (CE-CT) in
demonstrating the extensive intraductal component
(EIC) and small invasive foci of breast carcinoma
[7,8]. The purpose of this study was to evaluate the
accuracy of CE-CT in depicting the extent of re-
sidual carcinomas after neoadjuvant chemotherapy.

MATERIALS AND METHODS

Patients

Fifty-seven patients with breast carcinoma of 3 cm
diameter or more underwent neoadjuvant chemo-
therapy at our hospital from May 1998 to January
2000. The treatment protocol comprised four cycles
of AT (doxorubicin, docetaxel) at a dose of 50 and
60 mg/m? with a cycle length of 21 days, followed
by mastectomy or breast-conserving surgery. The
eligible women had initial pathologic confirmation
of breast carcinoma by core needle biopsy. Com-
plete staging in the form of chest x-ray, liver ultra-
sonography, and bone scan was performed in all
patients at the beginning of neoadjuvant treatment.
After the final chemotherapy cycle, patients were
evaluated by palpation and imaging, including

- MMG, US, and CE-CT. Thirteen patients were not
evaluated by CE-CT before surgery.

Imaging Examinations

Helical CT scanning was performed using an
X-Vigor (Toshiba, Japan) at 300 mA. The patients
underwent one single spiral acquisition during deep
inspiratory apnea for up to 30 sec in the supine
position. The first step was identification of the
main tumor by a non-contrast-enhanced CT scan
from the cranial end of the sternum to the infra-
mammary fold. Subsequently, enhanced zoomed
scanning was planned from 50 mm above to 50 mm
below the main tumor with a collimation of 5 mm
and a pitch of | mm. One hundred milliliters of
non-ionic contrast material (300 mg I/g) was in-
jected at a rate of 2 ml/sec. The time between the
administration of the bolus injection of contrast
material and the initiation of scanning was 60 sec.
The reconstruction interval was 5 mm.

For mammographic examination, a Mammo-
mat 3000 (Siemens, Germany) was used. In addi-
tion to standard oblique and cranio-caudal projec-
tions, cranio-caudal or medio-lateral spot views
(5 cm in diameter) without magnification were ob-

Table 1. Patient and Tumor Characteristics
at Entry to Neoadjuvant Chemotherapy*

No. of patients

Parameter (no. evaluated by CE-CT)
Total 57 (42)
Median age in years 48
(range}) {29-69)
Primary tumor status
T2 2120
T3 16 (12)
Tda— 14 (8)
T4d 6(2)
Pathology :
Invasive ductal carcinoma 50 (35)
Invasive fobular carcinoma 5(5)
Other 2(2)

CE-CT = contrast-enhanced compuled tomography.

tained in most cases. Whole-breast US was per-
formed using a model SSA340A device (Toshiba)
with an annular array transducer. Tumor diameters
were measured in a transverse direction with all
modalities in this study. We measured the extent of
tumor shadows and microcalcifications evident on
MMG (9], low echoic masses and irregularly di-
lated ducts on US [10], and enhanced masses and
spotty nodular enhancements on CE-CT [8] to de-
termine the extent of residual carcinomas.
Surgical specimens were sectioned at about
7-10-mm intervals in a transverse direction and
analyzed by breast pathologists. The classification
of response to neoadjuvant chemotherapy was de-
fined according to the general rules for clinical and
pathological recording of breast cancer [11]: grade
0, no response was observed; grade la, slight de-
generative change in any range of area or severe
degenerative change in one-third of cancerous cells
was observed; grade lb, severe degenerative
change was observed in one-third to two-thirds of
cancerous cells; grade 2, more than two-thirds of
cancerous cells were degenerated; and grade 3,
complete response, no cancerous cells were ob-
served. These slices were compared with the area
of CE-CT abnormality and with the cranio-caudal
view of the MMG and US. '

RESULTS

At the time of this evaluation, 57 patients had fin-
ished chemotherapy. Fifty-five patients underwent
surgery, one rejected surgery, and another ended
chemotherapy in the second cycle because of pro-
gressive disease. Forty-two patients were evaluated
by CE-CT before surgery. The characteristics at
entry of this protocol of 57 patients are shown in
Table 1. Overall clinical response rate by clinical
examination (¢CR +cPR) was 86.0% (49/57). Six
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Fig. 1. Examples of patterns of enhancement on contrast-enhanced computed tomography (CE-CT): {a) multiple spots type,
(b) tumor and spots type, (c) solid tumor type, and (d) no enhancement.

patients (10.5%) achieved c¢CR, and 43 patients
(75.4%) achieved cPR. Three tumors (3/55: 5.5%)
displayed pathological grade 3 response, 18 (18/55:
32.7%) grade 2 response, 24 (24/55: 43.6%) grade
1b response, 9 (9/55: 16.4%) grade la response,
and 1 (1.8%) displayed no response.

The patterns of enhanced lesions on CE-CT
were classified into multiple spots, tumor and
spots, solid tumor type, and no enhancement, as
shown in Figure 1. The correlations between re-
sidual invasive and/or intraductal components and
enhanced patterns are shown in Table 2. The mul-
tiple spots type was related to residual intraductal
components. Although no residual cancer was pres-
ent, two patients appeared to have solid tumors by
CE-CT as well as by MMG and US because of a
cyst with fibrosis and an adenosis adjacent to the
primary cancer, Cases that showed no enhancement
on CE-CT included one case of inflammatory car-
cinoma (IBC), two cases of invasive lobular carci-
noma (ILC), three cases of tiny residual cancer (un-
der 3 mm), and one case of pathological complete
response.

The correlations between the elinical, sono-
graphic, mammographic, and CT measurements
with pathological measurement of residual tumor
diameters are presented in Figures 2-5. The coef-
ficients of correlation between pathological size
and types of evaluation were 0.333, 0.311, 0.156,
and O.18I1, respectively (Table 3). The discrepan-
cies in size in CE-CT for IBC and ILC were

marked, as shown in Figure 5. If cases of ILC and
IBC are excluded, then CE-CT showed the best
correlation (12 = 0.537) with pathology of the ex-
tent of residual carcinomas.

After neoadjuvant chemotherapy, widespread
calcifications on MMG could be seen in 13 pa-
tients, even if the tumor shadows had disappeared
or become smaller on MMG. In five cases, viable
residual cancer cells were present within almost the
same extent of microcalcification. In eight cases,
the extent of the tumors was much smaller than that
of the microcalcifications on MMG and almost
equal to that of CE-CT enhancement (Fig. 6).

DISCUSSION

Neoadjuvant chemotherapy permits more breast-
conserving surgery, particularly in patients with
large tumors [1]. With the newer chemotherapeutic
agents, the response of breast carcinoma to preop-
erative chemotherapy may be dramatic. In some
patients, the tumor is no longer visible on either
MMG or US. Thus, the rate of ipsilateral breast
tumor recurrence was greater in women who were
initially candidates for a mastectomy but who sub-
sequently underwent a lumpectomy than in those
who were initially considered candidates for lump-
ectomy [1]. This suggests that a more accurate mo-
dality for evaluating residual tumors is needed.
To our knowledge, only one study has been
reported that evaluated CT for assessing the effect
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Table 2. Relationship Between Enhancement Patterns on CE-CT and Residual
Cancer Components*

Residual cancer component
DCIS or mainly Invasive ductal Invasive No.

Type intraductal” cancer with EIC carcinoma tumor Total
Multiple spots 2 1 3
Tumor and spots 2 3 5 10
Solid tumor 2 4 14 2 22
No enhancement l 5 1 7
Total 7 8 24 3 42

*CE-CT = contrast-enhanced computed tomography: DCIS = ductal carcinoma in situ: EIC = extensive intraductal component.
*Tumors in which more than 80% of the area was occupied by an intraductal component.
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Fig. 2. Correlation between clinical sizes and pathological measurements.

of chemotherapy [12]. Lluch et al. [12] performed
CT examinations in 44 patients and concluded that
CT was a sensitive and accurate noninvasive tech-
nique for assessing axillary involvement after neo-
adjuvant chemotherapy in breast cancer and that
clinical examination remains the best method for
estimating primary tumor size.

We have reported excellent results of CE-CT
in detecting EIC and small invasive foci and the
usefulness of CE-CT in determining the extent of
resection when performing CT of the breast [7,8].
In this study also, CE-CT depicted residual cancer-
ous lesions after preoperative chemotherapy most
accurately among conventional diagnostic meth-

ods. As shown in Figure 5, almost all the dots ex-
cept for those of IBC and ILC fell between y =
x —2and y = x + 2. The precise location of
enhancement can be estimated easily by the com-
bination of the number of slices from the nipple
cephatocaudally and the distance from the sterhum
or the nipple transversally. This may suggest that a
wide excision determined by CE-CT with 2 cm of
free margin is the optimal excision extent.

Some studies using magnetic resonance imag-
ing (MRI) reported its potential role in defining the
extent of residual disease [13-16]. The pharmaco-
kinetics of CT iodinated contrast agents is similar
to that of nonselective Gd-chelates used as intrave-



70 Akashi-Tanaka et al.: CT after Neoadjuvant Therapy of Breast Cancer
US (cm)

1 0 . i —l L I Lo ) N 1 L | L. .
9 ' ®
8] ]
7] e i
6]
57
4]

y=.447 x + 1.379
R*2 = .311

Pathological size {cm)

Fig. 3. Corelation between ultrasonographic (US) sizes and pathological measurements.
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Fig. 4. Correlation between mammographic (MMG) sizes and pathological measurements. Circles, tumor without micro-
calcifications: diamonds, tumor with microcalcifications.



