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Radiation Therapy of Brain Metastases
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From January 1974 to December 1980, 104 patients with brain metastases were treated by irradiation to
the whole brain. The results of treatment and the relation between CT images and effectiveness of irradiation
were analized.

The lung was the most common site of the primary tumor (67/104, 64.4%). The breast was a distant
second in frequency (13/104, 12.5%) and fewer cases had other primary tumors (24/104, 23.1%). There were
63 males and 41 females. Their mean age was 56.0 years old.

The interval between onset of symptoms from primary disease and of those from the brain metastases were
26.5 months for the breast cancer, 7.6 months for undifferentiated carcinoma of the lung and 13.2 months for
all patients.

Significant neurologic improvement was obtained in 85.7% of the patients (86 cases) irradiated as previous
plans.

The survival for the entire group of patients (86 cases) was 60.5% at 3 months, 31.4% at 6 months, 11.6%
at 12 months and 3.5% at 18 months. Multiplicity of the metastatic brain tumor did not affect the prognosis
but the control of the primary lesion affected the prognosis.

The CT images of 41 cases before treatment revealed the enhanced mass was mainly homogeneous for the
case with the breast cancer and mainly ring like for the case with squamous cell carcinoma of the lung. But the
characters of the enhanced raass did not affect the prognosis. On the other hand, the analysis of the CT images
of 37 cases before and after the treatment revealed the relation between the tumor regression and the improve-
ment in neurologic symptoms.

When the primary lesion of the patient is controlled without any other distant metastases, the additional
10-20 Gy restricted irradiation after 40 Gy whole brain irradiation is thought to be necessary to control the

metastatic tumor more than 6 months.
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Table 1 Distribution of patients with brain
metastases according to primary tumors.

Primary Site No. cases 9% of Total
Lung 67 | 64.4
Sq. 15
Ad. 21
Undiff. 29
Unknown 2
Breast [ 13 12.5
Others* | 24 23.1
Total 104 100.0

* Kidney: 5, Stomach: 3, Rectum: 3, Ma-
lignant Melancma: 3, Malignant Lympho-
ma: 2, Esophagus: 1, Testis: 1 Ovary: 1
Oropharynx: 1, Maxillary sinus: 1, Unk-
nown: 3
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Table 2 Presenting signs and symptoms.

Bigns & Symptoras No. cases |% of Total
Hemiparesis 46 44.2
Visual field defects 3 2.9
Aphaxia 8 (et
Focal seizurhs 10 9.6
Ataxia 14 13.5
Headache 39 37.5
Vomiting 23 22.1
Confusion memory loss 19 18.3
Lethargy 4 3.8
No symptoms 9 8.7
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Fig. 1 Correlation between dose (TDF) and neurologic improvement ac-
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Fig. 2 Survival rate compared by histology.
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Fig. 3 Survival rate compared by neurologic improvement.
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Table 3 Characters of enhanced mass on CT images and the correlation
between them and degree of neurologic improvement.

Enhanced mass
Ring like Homogeneous
CR PR NR Total CR PR NR Total

Lung Sq. 2 1 0 3 0 1 0 1
Ad. 2 1 1 4 3 1 0 4
Undiff. 5 1 0 6 3 0 2 5
Unknown 1 0 0 1 0 0 0 0

Breast 0 0 0 Q 3 2 1 6
Others 2 2 1 5 2 3 1 B
Total 12 5 2 19 11 7 4 22
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Fig. 4 CT images before (a) and after (b) 40 Gy whole brain irradiation to the brain metastasis from
squamous cell carcinoma of the lung. The enhanced mass seems ring like. The patient is male
and 63 years old. At the same time, he has multiple liver metastasis and left axillary lymphnode
metastasis. He died due to pneumonia 1 month and 2 weeks after beginning of irradiation.
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Fig.5 CT images before (a), after (b) and 6 months after (c) 40 Gy whole brain irradiation to the
brain metastasis from the breast cancer. The enhanced mass seems homogeneous, The patient is
female and 51 years old. 3 months later from completion of treatment, multiple bone metastasis
were found. 6 months later the metastatic brain tumor disappeared but she died with multiple bone
metastasis and upper mediastinal metastatic mass in spite of chemotherapy and radiotherapy 9 months
and 3 weeks after the beginning of the whole brain irradiation.
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Fig. 6 Survival rate compared by the characters of enhanced mass on CT images.
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Fig.7 Correlation between tumor regression and neurologic improvement.
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Fig. 8 The patient with the brain metastasis from undifferentiated carcinoma of the lung is male and
55 years old, (a): CT images before 40 Gy whole brain irradiation, (b): just after treatment, the
tumor disappeared. (c): 6 months after treatment, the tumor recurred. (d): 12 months after treat-
ment. 14 months after treatment, the metastasis to the spinal cord occurred and was irradiated. At
present, the patient is surviving with the recurent brain metastasis.
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Table 4 Comparison of the present results with other series.

No. of Dose Improvement Median Mean 3 month 6 month 1 year
Series cases (Gy) rate (%) (months) {months) (%) (%) (%)
Chao et coll, (1954) 38 30-40/3-5w 24/38 (63.2) 8.2
4.6
Chu et coll, (1961) 218 30/ 3w 123/158(77.8) ** 6.6
2,3*
Order et coll.(1968) 108 25=40/2.5=4w 65/108(60.2) 6.3 60 3.7
Hindo et coll. (1970) 54 10 single 35/54 (64.8) 5.6
Nisce et coll. (1971) 560 30-40/3-4w 302/376(80.3)** 6.0 50 20
Horton et coll. (1971) 28 40/ 3=-4w 18/28 (64.3) 3.3
(13w)
Montana et eoll. (1972) 62 30/2w=45/4.5w 35/62 (56.5) %9 28 12
Berry et coll. (1974) 124 30/2w,40/ 4w - (63.0) 4.7 60 30 9 e
(68 41 14)
Newman et coll, (1974) 56 50/ 5w 25/41 (61.0)** J3.1(944)
4.3(1304)****
Jazy et coll. (1974) 18 10 single 10/18 (55.6) 3.3
1.8*
Shehata et coll. (1974) 81 10 single 56/81 (69.1) 3.4 5.0
(1024) (150d)
Young et coll.(1974) 83 7.5x2/3d 45/79 (57.0)** 2.0( 59d) 3.4(103d)
79 25-40/3=4w 48/77 (62.3)** 3.9(116d) 4.9(1474)
Deutsch et coll. (1974) a8 25=35/2=4w 30.8 12.3
Hendrickson et coll. 822 phase I 40/3w,40/4w,30/2w,30/3w
(1977 phase II 30/2w,40/3w,20/1w,12/24,10 single
class I (0), II (36) 15
III (65), IV (Se)*****
Harwood et coll.(1977) 101 30/ 2w 32/50 (64.0) 4.0(1214)
10 single 29/51 (56.9) 4.4(1324)
Chaya et coll. (1979) 29 30-40/3-4w - (80.0) 4.0
Borgelt et coll.(1980) 993(1st) 30/2w,30/3w,40/3w,40/4w
- (47.0) 4.5(18w)
1001 (2nd) 20/1w,30/2w,40/3w
- (52.0) 3.8(15w)
Turalba et coll.{1580) 113 30/ 4w = {60.0) 3.0 5.3 13
present series 104 30/2w, 40/ 4w 72/104(69.2) 3.9 650.5 31.4 11.6

* responders

72/86 (B5.7)**

** improvement rate for the case irradiated as previous plans
*** post operative irradiation
**** jrradiation over 40 Gy

***#* neurclogic status difined as Order et coll.
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