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Palliation of Brain Metastases :
Factors Associated with Survival

Shoji Kutuki, Hisao Ito, Naoyuki Shigematsu,
Kazuhito Toya, Wei-jai Ka, Nobuhiro
Tsukamoto, Hideo Kumagaya,
Minoru Uematsu and Atsushi Kubo

One hundred ten patients with brain metastases (76 lung can-
cer, 11 breast cancer, 7 colorectal cancer and others) were treated
with radiotherapy, and the results were retrospectively evalu-
ated. Neurologic symptoms were improved in 66 % of patients,
The relationship between improvement of neurologic symptoms
and several factors, including irradiation dose, primary lesion,
histology, term between first treatment and recurrence, clinical
symptoms and CT findings, was analyzed. There was no sig-
nificant correlation between symptom relief and these factors
except for the number of metastatic lesions. Four of 110 pa-
tients could survive more than 2 years after radiotherapy: one
with lung cancer, one with breast cancer, one with rectum can-
cer and one with uterine cancer. The factors that were analyzed
for symptom relief were also studied to determine their effect on the
survival of lung cancer patients with brain metastases. The patients
who had higher dose irradiation (50 Gy) of improvement of neuro-
logical symptoms after radiotherapy survived significantly longer
than those who had 30 Gy of irradiation or no symptom relief.
Multivariate analysis of these factors showed that improvement
of symptoms and irradiation dose were similarly important prog-
nostic factors, whereas the others were not correlated with sur-
vival.
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Table 1 Clinical Background

Lung Breast Gl tract Others Total
No. of patients 76 (69%) 11 (10%) 7 (6%) 16 (15%) 110 (100%)
Age 60.1 53.5 57.1 52.3 58.4
Histology
adenoca. 35 (46%) 11 (100%) 7 (100%) 6 (38%) 59 (53%)
squamous cell 16 (21) - - 2(12) 18 (16)
small cell 16 (21) — - - 16 (15)
large cell 3(4) - - - 3(3)
others 6(8) - - 8 (50%) 14 (13)
Symptoms
none 8 (9%) 1(7%) - 3 (15%) 12 ( 9%)
paralysis 35 (37) 3 (22) 3(37%) 8 (40) 49 (34)
headache 25 (27) 7 (50) 4 (50) 2 (10) 38 (27)
frontal lobe 20 (21) 1(7) 1(13) 4 (20) 26 (19)
convulsion 2(2) 2(14) - 1(5) 5(4)
others 1(1) - - 1(5) 5( 4)
unknown 3(3) - - 1(5) 4( 3)
Dose
27-29Gy 5(7%) - 2 (29%) 1(6%) 8(7)
30-39 35 (46) 4 (36%) 2 (29) 5(32) 46 (42)
40-49 13 (17) 1(9) 1(13) 1 (8) 16 (15)
50-59 23 (30) 6 (55) 2 (29) 8 (50) 39 (35)
60 - - - 1(8) 1(1)
T30Gy? 238 V) DFFFEH T Sz, HHRE & K4 o 2
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DRI BT B BEHE Table 11ZR L7z,

HHHTDOCTIZE, BEDSEE S 211058151 THes!
T&7:. CTHR LR OBEE BRI 2720, LT
HWFZ2WTHEIT L7, $4bb, (DEEOEE, (2)H
Bt A X EFHI L 725671280 A B FIE RS, (3)InRed
B, zEHL7. 2RMEBOSLEE, RKEEELH
Wiz, B A ZIZonTIRE 51, “iRIE/NES I (Edema/
Tumor ratio : E/T ratio) % $£Hi L7z,
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N, CTHTR EREEH5eaiiidk L7244 (CR), 12T
L7256 (PR), 12E A EZLOLWIEE(NC), HIEIC
Db TRRL204E (PD) 23T 72, BRRAER D EE |2
9 BHEHIE, EEEESL HUNIZ, 0 @ IGERTEERER T
HIEARE, | ERHES, 2 fEReE, 30 A%, 4 Bl
DS e L.

Fat I F | CFisherD 71 75 L% vy, AEARIRRRERL
{¥Kaplan-Meierik, A7 HIFROME Xgeneralized Wilcoxon
Ex AV, SERMBATIZIISPSSO 71 75 A, Cox-
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Table 2 Relationship between the clinical background and improvement of symptoms
Total Effect’ P value
0 1 2 3 4
Dose
27-32Gy (3G fx) 47 5(11%) - 27 (57%) 9 (19%) 6 (13%) 0.128
40-60Gy (2Gyy fx) 57 7 (12) 2(4) 34 (59) 13 (23) 1( 2)
Primary
lung 70 8 (12%) 1(1%) 40 (57%) 15 (21%) 6( 9%) 0.486
others 34 4(11) 1(3) 21 (62) 7(21) 1(3)
Pathology
adeno 56 3 (5%) - 37 (66%) 13 (24%) 3 (5%) 0.748
others 48 9(19) 2( 4) 24 (50) 9 (19) 4( 8)
Number
0-1 32 4 (13%) 1( 3%) 22 (69%) 3(9%) 2 (6%) 0.039
=2 49 8 (16) - 24 (49) 14 (29) 3(8)
Size
0-2cm 36 7 (20%) 18 (50%) 8 (22%) 3( 8%) - 0.447
>2cm 45 5(11) 1(2) 28 (62) 9 (20) 2(5)
E/T ratio
=<2 47 7 (15%) - 30 (64%) 8 (17%) 2( 4%) 0.273
>2 34 5 (15) 1(3) 16 (47) 9 (26) 3(9)
Edema (area)
0-6cm 42 8 (19%) - 24 (57%) 7 (17%) 3(7%) 0.679
=>7 39 4 (10) 1(3) 22 (56) 10 (28) 2(5)
Effect* 0 : effect was not evaluated because of no symptom before treatment.
1 : symptoms were completely disappeared. 2 : symptoms were improved.
3 : symptoms were not changed. 4 : symptoms were warsened.
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Fig.1

Survival curves of patients with brain metastases : (upper

column)total patients, (middle calumn) patients with lung cancer,
breast cancer, Gl tract cancer or others, and(lower column)pa-
tients with adenocarcinoma or other histology in lung cancer.
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Fig.2 Survival curves of patients with brain metastases who had
metastatic lesions within 12 months after the first treatment and
over 12 months : (upper column)total patients, (middle column)
lung cancer patients and (lower colurnn)other cancer patients except
lung cancer.
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Fig.3 Survival curves of patients with brain metastases accord-
ing to CT findings : (upper column)single brain metastasis or multiple
metastases, (middle column)metastatic nodular lesions is = < 2

cm or over 2 cm, (lower column)edema/tumor ratio is = < 2 and
over 2.

Table 3 Multivariable Analysis

Variable Significance
Irradiation dose .0505
Improvement of symptoms .0505
Histology .2576
Term between first treatment and recurrence .3797
CT findings

Size 4158

Number of lesions .8726

E/T ratio 7202

Improvement of findings .1590
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Fig.4 Survival curves of patients with brain metastases from lung
cancer : (upper column)treated with irradiation of 30 Gy or 46-
50 Gy, (middle column) whose CNS symptoms were improved
by radiotherapy or were not improved, and (lower column)whose
CT findings were improved by radiotherapy or not improved.
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