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Experiences in Treatment of Locally Advanced Breast Cancer
with Various Combined Treatment

—A Trial to Improve the Effectiveness of Arterial Infusion

Cancer Chemotherapy—

Shinichiro Ogawa, Tomohiko Okawa, Koichi Kaneta and Akira Tsuya
Department of Radiology, Cancer Institute Hospital, Tokyo, and
Joji Utsunomiya
The 2nd Department of Surgery, School of Medicine, Tokyo Medical and Dental University

Research Field Code: 610

Advanced breast eancer, Arterial infusion chemotherapy, ' Xe-scintiphotogram, Clearance rate.

Thirty-three patients of advanced breast cancer were treated with arterial infusion chemotherapy at
the Radiology Department of the Cancer Institute Hospital, Tokyo, These cases consisted of 12
primary, 12 locally recurrent, and 9 patients with liver metastasis. For 13 patients, a daily dose of 250
mg of 5-fluorouracil was administered continuously through a catheter placed in the corresponding
regional artery. The combination of daily dose of 250 mg of 5-fluorouracil and 5,000 unit of urokinase
was administered to 11 patients, and radiation therapy was combined simultaneously in 11 patients.
In some patients, regional blood flow in the tumor and its surrounding tissues was studied using xenon-133
clearance technique, and the following results were obtained.

1) Primary local effect of arterial infusion chemotherapy, with or without simultaneous irradiation,
was obtained in 79.29, for breast tumor, but only in 22.29% for liver metastasis.

2) The combination of arterial infusion chemotherapy of 5-fluorouracil, urokinase, and irradiation

seemed to be most effective in treating locally advanced breast tumor, with longer symptom-free
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period.
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3) The study of dynamics of regional blood flow was found useful for predicting and estimating the

effectiveness of chemotherapy in each individual.
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ADVANCED BREAST CANCER ( INOPERABLE )
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BLM : Bleomycin ~ MMC : Mitomycin
Fig. 1. A policy of therapy of advanced breast cancer
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Table 1. Breast cancer treated with arterial
infusion chemotherapy

~Arterial infusion 6
Primary patients 12---

Arterial infusion
—-+Radiation therapy 6
~Arterial infusion 7
Recurrent patients 12--:| Arterial infusion
—-+Radiation therapy 5

Liver metastasis 9

i Total 43
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KlOEAxfT2.
ER3EANL, 2fEFC 5-Fu 2\, 1 HEWX
250mg, 32, [gBEFED 1342\~ Tk Urokinase
D1 i 6,000 622 HHH Lic.
IFEBAEGI~ OFFEEI B, 6 Gl I REB)IR
A RECEEFBIRC Y F —FA2BABREL, 1

Ik, fihe 2 GIEBARET 2 & & 7 < TREFAHR

Bk X 0 BEBIIRD B3R h 5 — 7 Ak AEA LE

SE U, {ERZEAE OB & U C BT

THLOLRALThoRk.

2. et
4.3MV Liniac X %R\ 7o, BoBelEsobk

B Lo Tk —HERIC 8 MeV BFHS VS

hfc. 1 EIOMHEEKRE 150—200rad, 8 58],

it 5,000— 6,000rad TH%5. BEEEEEOR

REOF FEEGI 136 T H B 2%, HERSEA 2 BRI
Eh3 (Fig.2). 1 Bi2PrE Mantle [BEH:c e
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‘ HeAn DOSE

| S-Fu, ma
‘ IRRADIATION, RADS/DAYS PATIENTS

No. oF

I /}“
( . s 5-fu: 8,719
AN ( 21,000 - 2,575 ) 1

__——) 5-Fu: 8,818
! ¢ 17,750 - 2,250 )

LINIAC OR ELECTRON BEAM
' 5,825 / 55.2 I
—-l—.; Lintac
) 5,968 / 63.7

3, e 5-Fu: 13,200 anp
3,200
q 2

-_._.__._, Liniac
6,000 / 49

1 : Arterial infusion only (5-Fu 250mg/day)
2,3 : Arterial infusion+Radiation therapy
Fig. 2. Modalities of arterial infusfon chemothe-
rapy and/or radiation therapy for advanced breast
cancer
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Fig. 3. Regional blood flow by xenon-133 method
Y.T. 32. 2 Breast cancer
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Table 2. Arterial infusion chemotherapy for
liver metastasis of breast cancer

Catheter |, | Mean No. of Other
placed in ug| dose, mg | patients | metastasis
- 7,583.3 Tung 2
Hepatic | (11,250 6 |Bone 3
Y § [\— 5,750 Skin 1
. 3 5,000 5kin
Abdo <] 2
Abdominall £ | “and 9 | Lymph
= 14,000 nodes
Portal
vein % | 13,250 1
—KRPHaR SR FE, 19754, UICC o

Comission of Clinical Oncology ToO{RZEFDH
HE IR THIE L%,

(1) - FEEREG], MEBIEGNCH T 5 B ERS)
£.
FIBEIED 1201, WEBPTHERES 1261, RO

HAEFH eSS E36% H12%

JFEETEREG 9 il FefBhiEy: & L% RPrdiy
Table3 a ViR Lic. MBSO Wik A Tl el
Lic. WEERECWL, BTEHEGNCOL.7% & &\ el
BRARDID, HERRHTERERND64.7% & o
MicA EZ B ohieh ot R -
W, Sl E D BT iohotc. kiko e
DEFEFNCT O T OB FIAT9.2% & BIHE©
Boteoltw L, BB WCik, 9fd 2
B D Z BRI R R D A Bhuied, fhoEs
TEHTHY, SHROBBCHET S L HRE
LV,

(2)  Frfedhi: ik R Ot iR R R O 1
ki

FEGTEDE PR B IR 1361 & Aic Liniac X
b L < (146, 000rad o JRAT IS OF FH D 1T 7 do

Table 3. Local response of advanced breast cancer treated with arterial infusion chemiotherapy

andfor radiation therapy

a
No. of Local response
patients | complete(%) | Partial (%) | Total (%)
Primary patients 12 6 (50.0) 5 (41.7) 11 (91.7) |
19/24  79.2%
Recurrent patients 12 5 (41.7) 3 (25.0) 8 (66.7)
Liver metastasis 9 1 (11.1) 1 (11.1) 2 (22.2)
b
No. of Local response
patients | complete (%) | Partial (%) Total (%)
Arterial infusion only 13 5 (38.5) 5 (38.5) 10 (76.9)
Arterial infusion + Radiation therapy 11 6 (54.5) 3 (27.3) 9 (81.8)
c
Drug No. of Mean c:1f|.tration Mean Local response S
patients | erapy, day dose, mg | complete(%) | Partial (%) | Total (%)
5-fluorouracil 13 30.2 6,873.7 5 (38.5) 4 (30.8) 9 (69.2)
el I 38.5 9,916.7 | 6(54.5) | 5(46.5) | 11 ( 100)

Complete : Disapperance of the tumor
Partial : Decrease = 50% change

*E S o WIRAYTE % Complete remission, {§ 4+ oJE# o 2 77 [ &l o B 0 F»:50% Ll ko34 % partial remisson
Eta, X, FEBHcowTix, B ks 1 Rk Ly ERRoMEET ok,




B f514£12A 250

1073—(25)

0 4.1
= Toraw  Dien
n Il oo 1 5Fuemy
e i wil & I & 0.0% SFu+ Unoeimas
Inrusion + [meapiavion '. 4+ i Liviwe

: Living m 4 b
\
“ 1 1

‘\
bt t
» \,\
1] \b...__
\\ .“-""!-.___“
“: Pow : 12 1] n ﬁ » RanTw
c

Fig. 4. Survival period from the start of arterial infusion chemotherapy of the breast cancer
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(i) FEEW %

FREBDIEL: 0 SHRBIIRSEIR, T7cb b, S4BT
BIROKMS BT 5 5-Fu i X 2F 556 %
%, RETPCHFEEE 2 bhb . SEOHEH)
14, L Db ERIGERYE L, FEEe
&, FRBAER A O Sk, BT,
ZHECIRBROMETICH > TR L, —BraiikiL:
DFERE oot PREE 5-Fu Bl 532 6 4],
5-Fu & Urokinase % fffH L7~ 0 B T Ho
fo. FBIRHRC TR s &, BEMEE: B
FHLR 28R, BEX W AR © 2 oh,
Urokinase 2AFEIRA R S 45 = L2 HEZE X h
7.

(i) 75 L o> Tl s st e 1 ¢

3 BIp R S TR RC O A B4 Uik
D—RERIEE S Ehts. Chidic L
3,000rad RiE4C FEH L, St ks
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FERDFEBLL L b ie ot

(i) Zofl
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(ii) BB 9 flic >\ T ORIfEH

FIEFORIEDFEH & 7o2 - BIFER & LT,
BRI s 7 — 5 0 o Mg sHREE, % e
2B 3BT bk, £y, W i
WA 4B, THILG, mbR140, @AimskmRdy
(3,000) 1Hl7c&d Zbih, RO = Lioh
D, BIBERRC LT, 4Bl 7 BIVE ) o S80S
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4. JHPTIPEENHE b

Hoin Lo, S TEIIRPICEE L= BIIRE »
T =7 A%FIFA LT, ¥¥Xe % one shot J}: A L,
EKIOHAFERE B XKe OROHEE T HERT B &
[FARgC, [ESR CEE R0 4 >0 BE.C Mk A 5%
TE LT, ko MiBBOMEYTo%. Hb,
two component Z»Hrikic X b HalED 2 fHiko »
V77 v AMBOAN (K, Ky) R, Folk
Bt A ot (Fig. 5). % o pig o 2956
A BEEET 5 .

General equation:
Y=Yoe "+ Yoo
Specific equation:

I~ - -1.166t -0.040%
- +230e

——— Y=345¢
( J =0.770t -0.042:
1 ———— Y=420e " " +420e
7 . . ~0.039¢
S :250‘30.990t+ 320‘30 0391

-0.590t -0.0401
————— Y=514e +280e
139X e-scintiphotogram Clearance curve

Tlig. 5. Regional blood flow in the tumor and its
surrounding areas by xenon-133 method
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a. Before treatment

b. Two months after the start of arterial infusion
cancer chemotherapy and irradiation. Partial
regression of tumor has occured.

c. Four months after treatment. Complete regress-

ion has occured.

Fig. 6. Case E.S. : Advanced breast cancer
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Wk, MRRESFE X AL TR, FIEH
1, 7.8X7.6cm OFEGEE L Ao fEEE K.
Ef#x 0 s LTHBF2ACHE D, R§EE.
Ao, PRI O R fEo T . Bl
IR 4.2%X 4.7cm TREEED Y v AF
R A 2D, EgHE LR by OBE LY v
AEiEEY . (UICC $438 T4cN3MI)

(Fig.6 a),

PSR ORER, BIEFHAEE L, A
Feg R A S E TR Vo i E A2 6. 5-Fu K
U* Urokinase o §fFIC J % Bz inz. ¢,
IR, Mg LR ONESF ) o sE A
BUKMBEEF L B © BHRESH 2% 7= Liniac
X 18 3 M X 2 B RN 2 7o 7.

BEERECf LR o R 2 Hoh
3, rhoT b2y A, #iEHO50%L Eo
fedw Zfz (Fig. 6 b) = oOEpfico RRINZS
W, FEEENEC X b & 5-Fu 11,500mg Z‘;Eﬁ
Urokinase 348, 000Hi{i74%5-. Liniac X % 6,000
rad/20 f/45days ThHO7:.

2 & A%, estrogen (Diethylstillbesterol 50
mg/day) DN fiEGFBEA L.

#14 r AR, EEIAIRMCHEL L, PR
BRa BT o A L feote (Fig. 6 ). {afBith
®’7 r BT, AECIMBEREFPTHS.

CinifiEhie)

AIEGOKIBBMBC iz b, Xe 1T X 2 HFF
MiBhEOBE~Tis\, Fig.7 a DMEIEH|D
SAEIEA R E . kT OFEA T, E
By & 4 BLOMEEAY Fig. 7 a i< E
L, &8O 27 ) 75 v AR K, Ky, &bl

(Fig.7b, ¢), Z R, £3, wIShoHiHic
BWTh, 72075 vAlEdeE 2 gsrrt
LR R, ToBEEERo K, Ke, Hic
Ky WESERIM L v bEfERR L. Bld, A
FEA o AT R MR BB L, 62T
EROXMHBARIEHCTh Y, FFHRBHIESRC X 5%
BoRBE EBREERO 12Chsd LEESR
f=.
fEF 2. T.K, 435, @ik, ERKZE - Z0F
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a. “*Xe-scintiphotogram and areas of interest

3

1 2

b. Clearance curve

W M| =

General equation : Y= Y:)e_K‘ Ty ’é_Kzt
Ky Ke
1.155 | 0.040
0.770 | 0.042
0.990 | 0.039
0.990 | 0.040

c. Clearance rate

Fig. 7. E.5.57. 2 Breast cancer
Regional blood flow in the tumor and its surrounding tissues

Fi (RIGFHTREE) k2 - Bk,

CERIRREED

JEEOBRE» SHI 148 » AR TREE L.
YRERI IR A TH ol LTS .

WLk 2 7~ A g <, AMIEPNCIERE T
ofe. BEREENTH 2 dulrk LT 11.9X12.5
cm CHECEEL, EWMEEEME, Pids
757 —RTCH o . EREECIIRKS.5X3.5
cm TETHERD Y v fERE R, E8E

LSy Fr oy v i,
K T4cN3M1) (Fig.8 a).
MERBERORER, BHRFMAFEE L, A
Btk FORAE MR TR i ST & fifT. 5-Fu &
¢ Urokinase oD if FIC X 2 FffiBh I & BAA L
fo. UER1 L RO T, kg o RR
BfA %1727,

BRI B T RIFC, 2 7 BRI BER
ANCIESIIEA L, MBS 4alkcix, BE

(UICC %74y



B fs14E12 8250 1077—(29)

a-1 Before treatment a-2 Histologic findings of adenocarcinoma of the
breast '

L R
N g

b-1 Two months after the start of arterial infusion b-2 No carcinoma cells remaining after treatment

cancer chemotherapy and irradiation, Compl-
ete regression has occured

Fig. 8. Case T.H. : Advanced breast cancer
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a. '**Xe-scintiphotogram

General equation :

=Kyt i =Kat
! 2 3 4 Y =Ype L + Yoe g

before treatment | 2months after

K4 Ko K1 Kz

0.578 | 0.053 | 0.630 | 0.053

0.770 | 0.082 | 0.578 | 0.057

0.578 0.056 | 0.578 | 0.069

0.770 | 0.054

b. Clearance curve c. Clearance rate

Fig. 9. T.K. 432 Breast cancer, Regional blood flow in the tumor and its surrounding tissues

AlQLER bhichofc (Fig.8 b). DR ET BRI 1.0X 1.0cm OFEERROTEHA R
OIERRMZL, e, 5-Fu 10,000mg, ety HRIELE VI & MifT L. AEEFIZ A
Urokinase 240,000Hif7 THt45 &, Liniac X # MRS A B I E TR TS .

6,000rad/20 f/48days THotc. X, BAON (g RED

B b [EE o By Sebh sy, A8 E TEIRG EHEBRIAIC B 7o 2 TRIT LIcAREBI D ' Xe B
iz X b, 5-Fu 6,900mg, Urokinase 166,000 PEHNZ L 5 scintiphotogram (1 Fig. 9 a <7k Lo,
A gy s Uiz, R, BE LA 70 75 w2 ERILEES 1

T OB RO ¥ 2R chH ok, 117 A ERER, o 2 MEMERIR LA (Fig. 9 b)),
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OB bht- 2V T vAR K, Ky &, 2
i ABIESHE &R T h L o gk 727 (Fig.
9c).

T, RBRBRALARE o RS O T B RE % ML
o 3FERE LT, Ky, Ky SticEERRL,
R~ OEHI AP REE R Ich TS 2 &N
HEXhi.

B2 r BPRORREY 25 &, BEE © Mk
1, o Frh i iaE S Ll BE LT
fo. TOT X, FLWHEHRNE Shickll
Pk L, mMREESEIR LI D EE L bR
5. Wb, REERT KT HS MERE D
¢, H revasculation 3FEfrichi, HljEH
DERANCAER L2 4 0 L E % bhie.

Iv. £ 3

AR BRI AL ZEFRE . BT ORI &
Db, Ak L FARERHRER O S
P B ZHEPEAW™ L S R ESEMRGREE & e
DTA ., FURE LTk JREER © RIRFMm
CEEEO B B ME IR TW B, R
WL LTHEMWE oy R bhTsh,
55 ¢ DIMENI H IO dr 3 = W F T
EMEOEMER O FBiEEo Ny MmE LT
7RI 2 5 LT RIS B AR
DRRENF LV LR L, FUECET 5
DREEE BT H L, ThE oL
W OO REEERL. B, £0 1 2EA
#HE LT, fEkAVv-5hT\% 5-Fuic Uroki-
nase Z#PFH L7c o &, 212k, 5-Fu ot
R B E A JFE U R & o RIREBE A
FERLI D L, H3L, ¥Xe HHGIIREL
O MFEBRBO W17\, A D HEER R TR
Btk DB OV T OB EFOLZ L ThHS.
LIF, SEORE 5, Thboiaic2u T
R0 | S A

1. Urokinase o))

Urokinase o & EEf0 T OB Hl 2 s >
Tk, () EEER, (SRR e
L, MEROEEC Y RTEBEREES. (2
BE RIS 2L 15 EBOMMEP. (3)
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Lysosome labilizer } | C o §IEEEHHRY. (4)
HIRER & DBERIC X B IR B~ 0 IEFI AP D
FRERTHE®. EiBTBRD.

FUBOFREIEEC VT, RERYHHT
Ly FERoBRE LI hs LA
T AN, e ¥¥Xe o AR O RRK IR T
t%, Urokinase 358100 L% #30 % FREE b5
X% = Lk i, ARIEAD RHGEEIE O 38 0
DA Rt b b 2 & B ER L™,

Ll FEERRGEE @ 5 B, 5-Fu J vt Urokinase
DOEEHBEDS 100% 0 BT EER T, HEHE 5RO
Fhelk LtEL, PRA0EEROZEIF LN
feholen, PERBREOHDMY S hbEs b
D THof. -

W, BrEEfEdho 5 flkyShd, Urokinase fif
BEcH by, AIFEHD MRz THEER O
EBNHoEESRCRE o LEL bR, 58
W HARRE Lo,

2. TR LR O DR R

FmhiEk, ¥Rl LSSk LR
iR OFHSAMNE s 2k, Kb
bindvb B RER AR, BIBEESFO&H
IREIfER DD EDFIRTH D, Ansfield D
676G DFLMIC T B 5-Fu o EHEIC LB
A2 ASBECTERQYY, SEOEED
DOHETIE, RPTIE’TY.2% L E L, BmdTH
WishitkLELS.

W, —7, %3 FHRARRETE L
-, 4.3MV » Liniac X 4%\ T8 {6
Bl R IEE M A RSB TW 5 O T,
THIRRIAER & b0 HEE chH 5-Fu LOFA
L7, i X i AR R R I LB SR
kALt bDTHS. UL Ligh b, ShlofE
PIOBRIERE A5 &, HTFTOL LA, fELCR
AR BEFCcHHH, WIS B0 5 &I
R R UL R o B A W Lo &
ZATHL.

3. ¥Xe e Fo R BHR O kBB o Bigs

188X e-scintiphotogram |2 X % #EHI45-A D4 4
CIRBt 2 Y 7 % v Ak B o iEBhRE O 4 P
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Table 4. Local response of arterial infusion
chemotherapy and '**Xe-clearance rate
(patients of 6 primary and 8 locally recurre-
nt advanced breast cancer)

Clearance rate
Respon: Nll)-. of
o patients k1 k1
1.101 0.073
Complete 6 + 0.365 | =+ 0.026
; 0.891 0.065
Partial 4 + 0.152 + 0.022
0.819 0.054
No response 4 + 0.378 =+ 0.022

* Radiation therapy was combined simultaneously
in 6 patients

RiT, RFOBEDREOTEO i RO
TEWCARSL D& k% 4ot. (Tabled ) pi%,

(1) AR & 5 B B A L o e o A5
RO R R,

(2) WISBEROAEEMSED 2 v 7 5 v A i
HITITE 2 AR L.

(3) MEHMORRICBEWE, HEEOR)
BT s LiEEThDH .

B 27V 75 v AR Ky, Ky) 2Bl
B, FEEBREEORBERENEWH TH Y, M
K1, Kg DMEMHE 2R TREA G GRS ME T
HEEN AR DR, 7Y 75 v AMBEOZEHEOP
TOWCHL, Dobson &%, HIEZRORR T 25
MLz 75 vy AMBRED hT &2 BRO Y R
T, L%, X, MR B A
5 &, WEHO Ky, Ky 230 is 5 ko Fhic
YT 502 RETD C EBNBED & - ARlkEC
BHAHW, L LAMZO 2Oy F b5z Lt
BSHRDH D, TOMRISBIEDE. BE#
FBOLHEIZ, EFeoOWTHETBTHL.

s B

5-Fu JEiehiE e A SO R IAER & o RN
PERIC X b FATRREMETT L3362 1l L TR
FER A .

(1) FoBERE (FREED D\ FOHICHR L
Ted @) 24B00 FRPTARERLT9.2% & B R
Lichs, HEBH TR TRR T, HERIL9
Bl 2 Bl AR CH ot X, RFi—kERITH

AARESEHREMFERNER B368 125

UCERBSII TR SRR TH oK. HTAME
FCEHL LT D The v, (b3ipEi )y
X % @) e L Sy HRE o Of O NER: L I S h
T

(2) Urokinase R0t 5-Fu {f kI &

BRI R & o FIRFOf AR R AR IR 4 A2 010

H i, Urokinase o ff Figh s o TE 2L LT,
(3) Xe ORENT 7 AVHEBIC LB

AT MFEEE OGN, BHIEP U RSHERRE & o

Of L O RV R O FRR O HsE e B T h o
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