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Radiation Therapy for Brain Metastases from
Breast Cancer by Histological Classification

Yoshihide Mizutani", Takashi Yamashita®
and Goi Sakamoto?’

One hundred thirteen patients with metastatic brain tumor
from breast cancer who were treated with external irradia-
tion between 1989 and 1997 at Cancer Institute Hospital were
studied. The patients were all histopathologically proven to
have invasive ductal carcinoma (scirrhous type 54 cases,
papillotubular type 18, solid-tubular type 41). The patients
were evaluated for efficacy and histopathological subtypes.

The time interval between the diagnosis of breast cancer
and brain metastases was 53.6 months for the scirrhous type,
75.0 months for the papillotubular type, and 35.5 months for
the solid-tubular type. The time interval between the diag-
nosis of initial distant metastases and brain metastases was
14.3 months for the scirrhous type, 22.5 months for the
papillotubular type, and 12.5 months for the solid-tubular
type. Efficacy rates (CR + PR) for external irradiation of
the brain metastases were 40.0% for the scirrhous type, 66.7%
for the papillotubular type, and 36.6% for the solid-tubular
type.

The papillotubular type had a favorable efficacy rate com-
pared with the other two types. Median survival time (MST)
from the start of treatment for brain metastases and one-year
survival rate were 5 months and 11.1% for the scirrhous type,
7 months and 41.5% for the papillotubular type, and 4 months
and 28.3% for the solid-tubular type, respectively. No sta-
tistically significant difference between survival rates was
| observed among the histopathological types. Univariate
| analysis showed performance status, number of metastatic
| tumors, and existence of extracranial metastases without bony
metastasis to be significantly related to prognosis. Multivariate
analysis showed only extracranial metastases without bony
metastases to be related to prognosis.
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?"LF(iﬂLO)I""IJL T & L L TR SERS EJ'H"I{Lth PHICET
OFMARE L, ZDFEMD % THIRFE D FELE 12 Quality of
lifeDEAPS L BHE L LOLIEHE LY, FO#URE
I OBPUIEETH 5. —HLIPEFITE G- (M- B

(BBB) D7z fitfis#lA%EME L2 < <, BRist:, Eof,
A A 2L TBBBZ il L3V = b a s L7 RGUEA
DACNUTIIFUERER 2R LIz oWt H 5. L
L, ZhoOfifERdkDsr ORI 3ZRAWRFTE 2w
ZELHY, NIEBOGEEE LT L HUHRGHANERIR S
N5 2 En%\., FUROIIEFRE S ETE C IS i)
HBIEGIHE {, RO T IR EIRETr oM
NEgHEAE AR 2 & 7 & ORER] L B2 e 54w
1T, Stereotactic radio surgery, Stereotactic radiotherapy 5
OIEBF DA E P ST HEFEL L TETWEIY,
NS OFEFETANT & i L TRIES A , BRI
THRTL, BWEHLA W EDS45HBELIERTIHO
tEbhs,

FLAI GBI O 9 b AR I, FEIEREE,
FLEEIR R O 3 B E D, ENSIEOMME %
Ui U7z 2y A7 <, BRROTORBIIZ & 5
BRI OE R ZETAH LD UEL RS, Filbitb
ML E D& 4 ORGRRIF G % 38 5 O BEFRRG R T 2512,
B2 FLHE D 2% b £ 58 L Tretrospective | ZHaT L 72.

FORN

4ofn], i g e L72DIEMR R UCTA — I K L 7:
19894E A2 5 19974EDFER] & L7z, 19894EH 5 19974F F TD
9 LER I MR TILIE O BRIZR 123 LR A # & AT L 72
13860, MG PR RIS O B AT oV 728 B X Uz
e CHS I Lz 9 Bl R R 121500 9 B, MLERSAY 2B
PEILERE DB O W TRRS4B], FIRRERE416], FLIH
JRERISBl O ERII3FI Z ME R E Lz, WREGIX
Table 112777,

FLIFEWZ R OTHR XTI 244, T2: 52491, T3: 8 i, T4:

25
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Table 1 Patient and tumor characteristics by histology
Histology Scirrhous Solid-tubular Papillotubular
(n=54) (n=41) (n=18)
Age 25-76 30-75 40-73
(Mean) 52.1 52.9 55.1
Performance Status (WHO)
0 1 2 1
1 8 9 3
2 18 11 7
3 24 17 7
4 3 2 0
Number of brain metastases
Solitary 13 5 8
Multiple 41 36 10
Size of brain metastases
(Maximum diameter)
<2.4cm 26 21 10
=2.4cm 28 20 8
Extracranial metastases
Stable 10 10 2
Active 44 31 16
Radiotherapy
Whole brain irradiation (WBI) 42 33 14
Local brain irradiation (LBI) 2 2 0
WBI + LBI 10 6 4
Interval from
diagnosis of breast cancer 53.6M 35.5M 75.0M
first metastasis 14.3M 12.5M 22.5M
to brain metastases

26f, A3 6, NEF1EN0: 34410, NI1:50f, N2:11
B, N3: 1481, 4B 540, MET-IEMO: 99f, M1: 14
BITH o7z,

RERFE | 233 B BEG BAAGIS D LN I3 NE25 ~ 76 7% (°F
¥152.15%), FCEMREHI0~T755% (F1552.95%), FLEM
HHE40~735% (CF¥55.15%), WHOZHIZ X % Perfor-
mance status % Table 1 |Z787.

L&

Pedr R % b & R KRIEB DO RFIIMR TRl ¢ & 72
FEFNIS260T, 09 bHEEMITL S izDix144)
(27%), ERCTIZTHIE L fERIZ6IHIT, #2055
B 1260(20 %) TdhH -7, FHIE LT, MRIZ
0.2mL/kgPGd-DTPA Z #HE L, T1 Mm% Carm L,

HEARZCTIXFEA & AP EA % | ~2mL/sec T100mLiEA LEE
fili L 7.

KRS DRI EEGI O P IMETH 52.4cmEBEFRIZ 2
TR L7, TR, FoERENEB L OFLERREHE T2.4cm
PLEid& 42860, 20608 L U8B, 2.4cmaAiiiid & 4261,
21608 X 1061 Td o 72 (Table 1).

MG BAAGIE P C OB DAL OEAL & L CTHIEB DA D
1363 & CERHED bk o729 6, &Ft22625HE
SLinsStable & L, 4 &tefilifnfesanl, HEk 1241,
Nl % & T limfE 2 D R 25 B O A51911 % THEI ML
Active & L72(Table 1).

MEEDML SNIFEDIER 122V T100H OFE D 5
IHREA4A50%, FFA4E16%, BAV=7 6%, L% »K*
—¥ 36, WAV AMAE 2B, HIL10%, B3 7 H,
Zofie Pl HELTBY, BEBIEZEDIEREIZDRAH

HAERERE $614& 3%
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STHEBNI A RV EHEN S iz Z LS, HEIMERE
TR O AR OFEFN I Z /M iE  stable & L7z, FLEEIE R 24
O 2 M EB L, FisherDI MR ETMRELT, A
WA SN (p = 0.267) A LI IHZE MR active B
HENENIZH o 7.

TR L CAMVOXSBEMEH L, Sk
FhAsofl, ARG AT ERGHEI A0, JRATHRST AT
4G TH -7z, HEITERT30Gy/10F/14days, JRPTEN
L 7285612 12Gy/4Fr/ddaysIBST L, JEATHRGY HARFEFI30Gy/
10Fr/14days % A & L7z, AxdHass Hmpd jag k1267,
ST, RPTRRG L S 4 5, 2 3EMEOp, &
ik e 5t fﬁﬁﬂﬁﬂﬁﬂlmlriiégﬂlofﬂl Z5tE106ITH - /2.

s O b AHEIICAF (S 70 R A7 7 I F, TR
74, 5-FU)I5H, MVM(AY L ¥+E—LF, ¥
gYARFY, %A M4 V)156), CMF(¥ 70Kk A77
IF, AV PLFE—F, 5-FU)3HI, EKMifT7360, A7
BlTcH-o7z.

BRI BEHE T, MR/ 2o 2R TOTH
I (R %) CTRF L7z, 238MEnR8 085 & iR RIS
DSfe/INE T o Zo WA CERAM L 7z, CRIGAES; A2 412,
PRIZJEH A/ & 72 o 72515, T50% DL L/, NCIE50%
Fil DA, PDITH K EER L.

FER T A BlB D HHER L 7.

A AF i dKaplan - MeieriE & W THIE L7z, EFOFH
WFEME X & L Tlog rank test® V7225, —EBT—Ak
{tWilcoxonfR5E % FV 7. & MHATIZCox D I N —
FEFNVE RV,

fm R

. EBAEH

ﬂ%wiﬁﬁwm SRMABIEIBLT, 742 Fik
FIZLAEEEIIBD SNV, FTERENIZHEENES
B2 561136 & 38R A% { (p=0.143), FLEAMRESR
TSN 8 H12 38105 & D MARE I REREMEOH &
P W EMNZ 3 - 72 (p = 0.100) (Table 1).

Table 2 Symptoms of Brain Metastases

2. MFEMEBER

& HER B B ANIERE £ 58 R L 7ENX3261(28.3
%) TH Y, T, WM EORETTEERS 5 WIdEFE
1T EOREIERDS 7> o 72 (Table 2).
3. MERBEREE TOEB

LA D S ISR 2T T TOMIMITTEE, FEREE
BLUAEREHETE453.60H, 3551 ABLU75.04 A
T, WA OEBIEB LN S R 2 W £ T oML
#E, FoEMER R OILEREHE TS 41430 A, 125708
YURSHATHo7. 72721, OO EBIERE NS
DEEIZ 0 A B LEHELZ.
4, BEDFR

%ﬁﬁﬁﬂ@ﬂiﬁﬁ%m‘%kﬂig DIEHED R F Table 3 IR L

. IRRESE DWBIERSIZCR156, PR34%l, NC556,

PD3 ¥, EHMiliREE6 BITH -7z, ZHHE(CR + PRE) IL7E
$540.7%, FTEREREI6.6%, JFLHEREER66.7 % ThH >
7z, FLEEMRASHRIIMbo 2 B & I L CHBICENEI D
57:(p=0.0253 # 1 2 FTREIZL D).
5. #B#EC & BARRME

& % DALAET O FLREBWTRED © OLEFF I A Fig. 1-A, i
WO H PR S D S % Fig. 1-B, BlRBIGHEEEGH 25
%Fig. 1-CIIR L7z, BREERIAHEBIME H 2> 5 OEF O H Rl
BXOEEFRIIBAWRES A A, 19.1%, FTEBRER
47 H, 283%, FLEERER 7 H A, 41.5%ThHY, &F
DEFEEIIAD SN LD 72 (p=0.3301).
6. NEBOAKS LUAE SICL 3R

FRIERS RS DB & KBS O RIEIC & % A1F
% Fig. 2-A, Fig. 2-BI/RL7z. [EHOMEEIC & 5 EF O
Pl KOV 1 SEETFRITHREEANTT A A, 46.2%, ZEME
A4 HH, 204%THY, HHFEOHEETlog rank test Tp
=0.0526, —fz{tWilcoxon®5E Tldp = 0.0122 & HiFEMiR
BCHBICTFRAGFTH o7, REHORETIE2.4cmk
We2demlETHEFOFEEZTIBROONEDI o2
(p=0.616).
7. Performance status (P.S.)(Z & 54&57

P.S.0-2 & 34|24 ¥ LAEFE MR % Fig. 3 ISR L 7o, H&EF
OpYLES L O EAEFERIIP.S.0-2 88 A H, 363%,
PS3-4 B3 4H, 143%ThHo7:. PSO2 HTHEICR
72 47 % 7R L7z (p = 0.0023).

symptoms n
headache 35
focal weakness 10 Table 3 Tumor Response by Histology
mental change 3 Response CR PR CR+PR R.R.(%) NC PR Unknown
seizure e Scirrhous 4 18 22 431% 28 1 3
gait ataxia 19 Solid-tubular 8 7 15 385% 3 1 2
sensony disturbance 6 Papillotubular 3 9 12 70.6% 4 1 1
speech problems 4 Total 15 34 49 45.8% 55 3 6
screening 32 R.R.: Response rate

TR 134E2H25H 2
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Fig. 1
(A)Survival from diagnosis of breast cancer according to his- 1.0
tology MST 1 year survival rate

(B)Survival from first metastases according to histology

(C)Survival from brain metastases according to histology - papillotubular 7M 41.5%
% solid-tubular 4M 28.3%
(_:'6‘ = === scirrhous 5M 19.1%
£, p = 0.330 (by log rank test)
5
24
1.04 - )
p = 0.0526 (by log rank test) (o= .
p = 0.0122 (by generarized Wilcoxon test) 0.0 - : : + ,
B1h MST 1 year survival rat O 12 ad 36 48 60
o |L yearsu ° Time (months)
Tl Solitary (n=26) 7M  46.2%
211! —=== Multiple(n=87) 4M  20.4%
2
£.4/
w
2
0.0 v + . r
(A) o 12 24 36 48 60
Time (months)
1.0 1.0,
p=0:0616{by log imank 1sed . p = 0.0023 (by log rank test)
8. MST 1 year survival rate 8l MST 1 year survival rate
o m=== <2.4cm(n=57) 4M 27.9% o : y
S6l T, —— Z24cm(n=56)6M  25.5% e ——PS:0-2(n=60)8M  36.3%
T | L =0 ==== P.S5.:3-4(n=53) 3M 14.3%
2 1 = H
S4i 5 ]
=14 1
@ %]
21 2
=S e
0.0 0.0- : : Sk —
B "o !
0 12 24 36 48 60
Time (months) Time (months)
L
Fig. 2 Fig. 3
(A)Survival from brain metastases according to brain tumor Survival from brain metastases according to Performance status
numbers

(B)Survival from brain metastases according to brain tumor sizes
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p=0.0048 (by log rank test)

.8+ MST 1 year survival rate
@ Stable (n=22) 7M 36.4%
S6y 1 oo Active(n=91) 4M 24.0%
g
24,
%]

' I
i
-y
0.0 . b - .
0 12 24 36 48 60

Time (months)

Fig. 4 Survival from brain metastases according to extracranial
metastases

Table 4 Cause of death

-7

12 4 93
1.0
p =0.0146 (by log rank test)
8-
MST 1 year
g6l CRPR (n=49) 7M 38.7%
Tg‘ I == NC+PD (n=58) 3M 17.3%
S4] 1
w
21
0.0 ; . : : .
0 12 24 36 48 60
Time (months)

Fig. 5 Survival from brain metastases according to response

Table 5 Univariate and multivariate analysis of prognostic variables for survival

n (%) MST#1 1 year univariate multivariate
Variable n (months) survival (%)  analysis*2 analysis*3
Lung, Pleura 50 442
Brain 13 11.5 Histology
Liver 1 9.7 Scirrhous 54 5 19.1 0.330 0.0828
Others 17 15.0 Solid-tubular 41 4 28.3
Papillotubular 18 7 41.5
Unknown 4 3.5 Age
alive 15 13.3 =50 45 5 31.7 0.249 0.3769
>50 68 5 22.5
P.S.
0-2 60 8 36.3 0.0023 0.0588
3-4 53 3 14.3
Number of brain metastases
Solitary 26 7 46.2 0.0526%4 0.1346
Multiple 87 4 20.4
Size of brain metastases
(Maximum diameter)
<2.4cm 57 4 27.9 0.616 0.8316
=2.4cm 56 6 25.5
Extracranial metastases
Stable 22 7 36.4 0.0048 0.0141
Active 91 4 24.0

#I Median Survival Time

#2 log rank test  #3 Cox's proportinal hazard model

#4 P =0.0122 by generalized Wilcoxon test

8. BEENEBIC L 1%

THBE I ME stable B & B MEFactive B O A A7 I#1 % Fig.
4R LTz, HEFEORREE X O 1 FEFERIIstable: 7 7
H, 36.4%, Activeff4 71 H, 204% Th o7z, THIFS L
Hstable#F T, FHICTHREIFTH -7 (p =0.0048),

9. RN

BIEFEIC £ AFECIT1300(11.5%), B2 SERITRE 1R
REEUHMEREISH (44.2%), IFEERL1161(9.7%) TH
-7z (Table 4Z:H8).

10. SEEEMICL 3 FEEFHF

FHET & UCHMR, 46, P.S., RSB, &K

WORE, FEELEKEEINEBOFEDOEE 6 HT-I2

SERC134E2H 25 H

DT Cox D IFINY — FEFIVIZ L O L RIRH % 61T
L7z (Table 5). HiE#% i HBEIMEROABEDOATHE
ENBD SN,
1. BEHRIC L 2EFRE

CR + PRENC + PDO 2 2448 L AEF A % Fig. 5 12
RLTz. EfEORRES X U7 1 EEFRIICR + PREET H
H, 38.7%, NC+PD#3 # H, 17.3% CAH EIZCR + PR
TFHEFTH-72(p=0.0146).
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Table 6 Relationship operation, autopsy and brain metastases in breast cancer
according to histology

Histology

Operation (n = 4337, 1946 — 1980)
Autopsy (n =79, 1946 — 1981)
Brain metastases (n =113, 1989 — 1997)

Scirrhous  Solid-tubular Papillotubular
46.1% 19.1% 23.4%
58.2% 19.0% 17.7%
47.8% 36.3% 15.9%

z =

1. #BEEEYC £ 34857

BTOE 5 4 ORLREI DEEE D v TR 4 TRl 13
UFAMICHEISEEL, M2k o s
h, EEEICHEEIEEEZRL, PRIIARTH S LilxTwn
L. FLERERIEILEEREZ R L, MM ICIZa R
BEZEE N, ) SEIRRRIIE L, BN TPHEIFT
H5DH. BERERIZNS 2 BIOPEEEa AT 5 Lab
NTWA.

L BEFLIRILEL T D 19464 A 5 19804F F T D 3L FHi 51
4337610 5 B FLEPRENEIZ23.4%, TEHEIZ46.1%, FoHEM
EIE191%TH Y, FoIFBOHBEIO796] FIRIERE X
FLIERRERE1228.6%, TEAEIZ21.7%, FoEIRERII33.3%T
RO, AElb DN ORRIEREAEG) LML
R > T ORI T FLIRIREHE1315.9%, TEfEI347.8%, FLESR
EHE336.3% T o7z (Table 6). WREAHARE TS
B, FHIC & o THE S N7 MRS & o L CikiER
DAL LR (AR L LR Ec 5 505, AF
FEIARONEN-272(p=0.1231, B4 2 F/REIZLB).
T 7 FEFEMRERR VIR L LA R BRE R OB AT
Reho(p=0.0036, A 2FREIZLD). HBFEDH
B C b FEAERREHE (L AIHE & Ll L C 2SR DS HS
FOEV)ERITRENT WA,

Kuroishif® (& FL3% O HLEEE! 51 |12 BE#; D doubling time %
%E L, invivoDiE R CILIEMEREZ252H, TEfEIZ205H,
FEEBERII26H L FEL TV 5. ZofRebhbho
Rt 2 T 5 &, FLEOBE A2V TR £ ToM M
B L R OEBERE 5 O st T OB & 4 L5
EHREZISH A, 2250 H, TERRIES3.6H A, 143808, BE
W& 335.50 B, 12.5% A L JE#;Ddoubling time & 4
LR THo7, 25 ) BERERE I 2 B & B L
TEHBEE T TORMPEL, »olEBLTES LeTw
AL T TRV AN

B SNIFUREFARTBI O 5 FAFFR THREIRERITTRE &
HBELTARTH L LOHEEZ LTS, bhbhofER
TRFNEB»SOEFETRHEIZIZASETH 7.

FREEAS DB CILTI SR 2o 2 B & Fhle L T HLSs M
W% <, TEEAMERactivedEFIATS WMEAMIZH - 72, Ak
S MR | R A B O BEAHIG§ 2 U IZ BAFCTH 5
7%, MR IZ LB O ZLBEMRE R & I L CEME TRV
R
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ZRRIICTH 5 WV IEMR CTHEH R/ R o 72 & E T
fili L7z7ze0, TlHE IS FLBIREE & B L CAEFHM SV
A Y, £0OIFHEEIEEshA-FICLE L
EZbN5,

bh b DTl (Fig. IC) EFOHIUES L U° 1 44
FFEIIE S A A, 19.1%, FERERE4 7 H, 28.3%,
FLVERREIE 7 A A, 41.5% L DRERTH o7, LS
EFRHE ) FRENTH 555, FTTEREEATEE L 122
FEDOFHRTHo7.

2. MEBOEHS LUAE S ICL 5485

— N HE DT RIGNERERRICHET 2 L 2, RAES
DEFELZPIETH 52.4cmE BRI 2 FEZHHE L O ESF
A3 (Fig.2B), %SO RETH -7z, HEMITIESE
T L THEEEIBD SN/ (Fig2A). FOHEMEE L
TTable 4 (278 & 5 I\ ZFLHE TIIINIERB I EHEDILHE & 75 5
BWREK S, MiEf s L OHUEERIC L 2R A EDH %
WL DFAEIPRHETHELLEEXL LD S, W
A XHNE L, SHRWEICHRIEE % & 73105 ook m
ICEBERTHOLDOTHA LEZBRETHA). F0
Z L idTable 1 1Z/RT & ) ICFLIAMRE B AL 2 B & Fbi
L THREMSLBHE W L b bEES NS,

3. FHRETICL 515t

FLIE MR | 2 UG R O FHREF 2OV T oMK
#f TldPerformance Status (P.S.)'" ', Neurological Func-
tion (NF)'2» 3 flRdnfe oA #1219, FLIEBHID & I
LR X TOME. 12 05 WS A G R R, i
BHEGHR W, R EOMEDDH L. WTHORETHHER
FEFNID WY, AEEVBDOOLN TV,

SR O b IO NOBE TIINFB & O AR SR
EEZERFOLBPOHMETE LD 2O THRIT L ho
7=,

P.S., MMinfeME%y, BEHEIMER ORI, MERBGHEDRIE
bbb O CILEERBITTIFEEENH 724, %
LR TRIEZIMNER ORI TORPEEEN B o 72,
S AT TR B HH = 0.0828 THEZEIE 2 W1,
FEEBE R & fE TTRARDEMIFRD b,

4. 5%

Ltk, BRI OER & L THIE M X Stereotactic
radiosurgery, Stereotactic radiotherapyZ|Z#1T9 % &£ 2
b, SEFITEEEMIIEL, BEOAHELS W,
EEIIRESHOBENES EOERELHE S TS
10 fEEY A XEDOMBET EREOERBESATETH -

HAERSE Ho1% £3%5
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720, EALEYICHEH AT RE A FHIFR AT VBISIC R B T L
bdHb.

Pittsburgh X5 ®Kondziolka 5 lZrandomized study T3l
FELUINDREB % £ 60 THEBFEE25Smm LT T 2~4 O£
SRR L SRR ET A 7HTHRELTERICH
YFATERBMLIZIED) PEFEVPRIFTHAL EHELT
Wh, SRR L TII4HR S b RPN EE
Bbhs.

B &

19894E 2> 5 19974F T2 MR CHM O RRIRFE 1253 LEUH
WA E AT L, MERFMNICREELEREOBH OV
1136122 THEBBRB & USSR a2 Iz 7z,

1) FEFERRERE ST (3 U FAlis) & LBt U CIMiiRe D 4L
e o7,
2) BT & % Bifinfe D ZE&) = (CR + PRER) 136540.7 %,
TR EE36.6%, FLEHIRERC6.7% Th -7z JLIERERE
(3> 2 B & B L TR E D o 7.
3) LS O MR 2T £ oMM, FTEREHE

BLUHEREETE453.60H, 3550 ABX U504 A
T, ROOEBIBZE D S REEZW E T oM I
$, RERERBEOIFERER CTE 41437, 125778
LU2R25HATH-72.

4) BREERS TG HR PG H A & O EF O h Y E K Y 1 LRI
4TS A, 19.1%, FTEREMR4 A H, 283%, 7L
FRER TV H, 41.5%ThY, FROFEEIRDOON
otz

5)FERN R MEM IR 5 % & Tl A8 A%44.2%, RdZfE2511.5
%, WIEFED59.7%DIETH 7.

6) T L CTHARBITCP.S., EREYK, FESLER<
THENEROFRETEEENS D - 12, LLEEMRTTILEE
BEBRESENEBOFETOAEEESAONT:.

7) INHERS D BREIR) B TIZCR + PREEIINC + PDRE L Il L
TFHREFTH 7.

o
IEIPERER IR LR L T {72 8 o IR R
ZEEEEEICERH LT T

X ®

) fEKITE, NHEEEE, PIt—, i ACNUZHLLL T 51
FRBTERN & AR O 2 6, 8L ALK 13
1070-1073, 1986

2)Shirato H, Takamura A, Tomita M, et al : Stereotactic irradia-
tion without whole-brain irradiation for single brain metasta-
sis. Int J Radiat Oncol Biol Phys 37 (2), 385-391, 1997

3)Matsuo T, Shibata S, Yasunaga A, et al : Dose optimization and
indication of linac radiosurgery for brain metasta ses. Int J Radiat
Oncol Biol Phys 45, 931-939, 1999

4)Kondziolka D, Patel A, Lunsford LD, et al : Stereotactic ra-
diosurgery plus whole brain radiotherapy versus radiotherapy
alone for patients with multiple brain metastases. Int J Radiat
Oncol Biol Phys 45, 427-434, 1999

S)FILEEA, /NI—3k, S8 7, il | FSEEITILERIRE1100
BlonfsEyik, JEREICET 584, FLEOMK 4(1) [ 121-
126, 1989

6) BT EME: © FLE OB E. R OEEIR Supple - 105-113,
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