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Results of Radiation Therapy for Brain Metastases

Masaaki Kataoka, Masashi Kawamura, Hiroshi Mogami
Masao Miyagawa and Ken Hamamoto
Department of radiology, Ehime University School of Medicine
Ikuyo Ougushi, Makoto Kimura and Shinichi Inatsuki
Department of Radiology, Shikoku Cancer Center Hospital

Reserach Code No. :602
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We treated 59 patients who had brain metastases with whole brain radiation therapy (RT)
using conventional fractination schedule (50Gy/5weeks) or relatively short course shedule (42Gy/
2.5 weeks). Improvement of clinical symptoms and neurologic function, response of the tumor
evaluated with CT images before and after RT, and median survival time were almost the same
in these two groups. Overall improvement of clinical symptoms, neurologic function, and the
response evaluated with CT images were 78%, 58%, and 64%, respectively. Overall median
survival time was 5.0 months and 1 year survival rate was 16%. Median survival time was
improved under the following 4 conditions: (1) primary lesion was controlled, (2) neurologic
function before RT was 1 in Order’s classification, (3) neurologic function was improved by RT,
and (4) complete response was evaluated with CT images before and after RT. Causes of death
in 56 patients were analyzed. The percent of death due to systemic cancer including primary
lesion, and due to metastatic brain tumor were 58.9%, and 12.5%, respectively.

These data suggest that majority of patients had benefit from either conventional or
relatively short course RT schedule, and that systemic cancer including primary lesion limits the
length of life.
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Table 1 Distribution of primary sites

Primary site No. Patients( %)

Lung 42 71.2)
adenocarcinoma 16
small cell ca. 12

squamous cell ca. 8

adenosquamons cell ca. 2

large cell ca. 2

undiff. ca. 1

unknown 1
Breast 4 (6.8)
Stomach 3 6.1
Colon G b
others 6 (10.2)
unknown 1 a.n
Total 59 (100)

Table 2 Patients characteristics of A and B

No. Patients
group B(3Gy/day)

group A(2Gy/day)

@ Primary Site

lung 32 10
breast 2 2
stomach 2 1
colon 1 2
others 6 0
unknown 1 0
@ Neurologic Function
1 8 7
2 14 6
3 19 2
4 2 0
@ Status of Primary Site
controlled 10 6
uncontrolled 34 9
Total 44 15
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Table 3 Clinical signs and

patients

symptoms in 59

Clinical Signs and Symptoms No. Patients(%)

Headache, Vomiting 30(50.1)
Motor loss 22(37.3)
Impaired Mentation 10(16.9)
Sensory loss 4( 6.8)
Convulsion 3 5.1
Cerebeilar Dysfunction 3(5.1D
Others 10(16.9)
unknown 1(1.7D
asymptomatic 5( 8.5)

Table 4 Result of effectiveness of radiation ther-
apy in 54 patients. Asymtomatic 5 patients are
excluded from this survey

Result of Effectiveness No. Patients(%)

complete improvement 20037.0)
partial improvement 22(40.7)
no change 11(20.4)
unknown 10 1.9
Total 54(100)

Table 5 Distribution of neurologic function class
before and after RT. One patient could not be

evaluated

Neurologic Function

No. Patients(%5)

pre-RT post-RT

N. F. 1 15(25.9) 31(53.4)
N. F. 2 20(34.5) 16(27.6)
N. F. 3 21(36.2) 10€17.3)
N. F, 4 20 3.4) 11D
Total 58(100) 58(100)

Table 6 Distribution of improvement of neuro-
logic function. 15 patients whose neurologic
function before RTwas 1 are excluded from this
survey

Degree of Improvement of N.F. No. Patients(%)

degree 0 18(41.9
degree 1 21(48.8)
degree 2 40 9.8
degree 3 (1C)]
Total 43(1.00)
AARERSEE $47% HTH
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Table 7 Distribution of response evaluated with
CT images before and after RT

Evaluation with CT Images No. Patients(%)

CR 16(32.0)
PR 16(32.0)
NC 17(24.0)
PD 10 2.0)
Total 5001000

CR : Complete Response, PR : Partial Response, NC:
No Changes, PD: Progressive Disease.

Table 8 Result of effectiveness of two RT sched-
ules, A and B

group A group B

(@ Improvement of clinical symptoms
32/38(84.2%)

@ Improvement of N.F.
21/35(60.0%)

@ Evaluation with CT Images

10/15(66.7%)

4/8 (50.025)

CR 12 4
PR 12 4
NC 12 5
PD 1 0
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Fig. 1 Survival curve of overall 59 patients.
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Table 9 Statistical analyses of the influences of
10 factors on the survival rate using generalized
Wilcoxon test

Median-
Factors No. Patients Survival Statistics
(Mo.)
Status of Primary Site
controlled 16 9.6 —= p<0.01
uncontrolled 43 5.0 A
Primary Site
lung 42 5.0 —=> N.S.
breast 4 6.0
Histology (lung)
adeno ca. 16 5.0
small cell ca. 12 84 —>NS
squamous cell ca. 8 3.0
Prior Brain Surgery
yes 6 9.3 —= N.5.
no 53 5.0
Daily Dose
2Gy 44 50 —> NS.
3Gy 15 50
Total Dose
N.5.D.=1500 36 5.0 —= NS,
N.S.D. <1500 23 5.0
Neurologic Function
NF. 1 15 5.0 7 p<0.02
N.F. deg. 1* 21 7.0 %‘ N.S
N.F. deg. 0** 18 2.6 ~ p<0.05
Improvement of Clinical Signs and Symptoms
CR 20 7.0
PR 22 3.1 >> N.S.
NC 11 4.3 /
Evaluation with CT Images
CR % 8.0 7 p<0.02
PR 16 5.0 §= N.S.
NC 17 3.0 ~ N.S.
Number of Metastases
single 23 4.4 —-> N.S.
multiple(=3) 18 5.0 /

*N.F. deg. 1: neurologic function was improved 1
degree by RT.

**N.F. deg. 0 : neurologic function was not improved by
RT.
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Fig. 3 Survival curve according to primary sites:
lung and breast cancer.

Table 10 Cause of death in 56 patients

Cause of death No. Patients(%)

Systemic Cancer 33(58.9)
other specified 9(16.1)
Brain meta. 7(12.5)
unknown 7(12.5)
Total 56(100)
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