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Radiation Therapy for Metastatic Brain Tumors from Bronchogenic Carcinoma

Keisuke Sasai, Koji Ono, Masahiro Hiraoka, Kazushige Tsutsui, Masaji Takahashi,
Mitsuyuki Abe, Jun-ichi Hamakawa* and Chiyoko Nadai*
Department of Radiology, Faculty of Medicine and Chest Disease Institute*, Kyoto University

Research Code No. : 602
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Sixty-two patients with brain metastases from bronchogenic carcinoma, treated by irradiation
between April 1979 and March 1986, were reviewed. All patients received whole brain irradiation
using lateral parallel opposed portals. Treatment was started with small daily doses of 0.5 to 0.7 Gy
that were gradually increased to 1.8 to 2.0 Gy per day. In most cases, the planned dose ranged from 40
Gy to 50 Gy. The overal median survival in this series was 3.3 months with a 1-year survival rate of
8.9%. Significant neurologic improvement was obtained in 61% of the patients. Statistical analyses of
the data revealed that patients without uncontrolled metastases to other organs had a significantlly
longer survival than those with such metastases, Patients with mild or no neurologic deficits
(neurologic function classes of RTOG 1 and 2) at the start of the irradiation to the brain showed the
longest survival, and patients with normal serum lactate dehydrogenase (LDH) value also had a longer
survival than those with abnormally high serum LDH value.

Fifteen patients failed to complete the protocol treatment, the main reason being deterioration or
death. Few of them showed improvement in neurologic deficits. A significant relationship was
observed between the incompletely irradiated group and the subgroups of patients with following
factors: uncontrolled metastases to other organs, the high LDH value, leukocytosis or anemia.
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Table 1 Characteristics of 62 Patients with
Brain Metastases from Bronchogenic Car
cinoma (1979.4—1986.3)

Sex
Male 48(77.4%)
Female 14(22.6%)
Age
40—49 9(14.5%)
50—59 19(30.6%)
60—69 22(35.5%)
70—79 12(19.4%)
Histology
Epidermoid carcinoma 10(16.1%)
Small cell carcinoma 21(33.9%)
Adenocarcinoma 23(37.1%)
Large cell carcinoma 7(11.3%)
Other 10 1.6%)
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Fig. 1 Survival of 62 patients with brain metas-
tases from bronchogenic carcinoma.
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Fig. 2 Radiation dose, effect and survival.

Table 2 Specific neurologic symptom relief

Number Complete Overall

of Resgcnse Resg;mse
Patients %
Hemiparesis 24 13 63
Headache 16 38 75
Nausea or Vomiting 12 17 58
Cranial Nerve 9 11 56
Impaired Mentation 8 38 62
Convulsion 7 29 57
Lethargy 6 0 67
Cerebellar Dysfunction 5 0 40
Others 7 14 57
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Table 3 Sites of Extra-CNS Metastases in 62
Patients with Brain Metastases from Bron-
chogenic Carcinoma

Site of Metastasis Number of patients %
None 19 31
Lymph Node 19 31
Bone 17 27
Lung 13 21
Skin 6
Liver 4
Others 5 8

CNS: Central Nervous System
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Fig. 3 Survival of 62 patients with brain metas-
tases from bronchogenic carcinoma with and

without unocontrolled metastases to other
organs.
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Fig. 4 Survival of 51 patients with brain metas-
tases from bronchogenic carcinoma as a function
of serum LDH value.
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Fig. 5 Survival of 62 patients with brain metas-
tases from bronchogenic carcinoma as a function
of neurologic function classes (N.F.C.).
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Table 4 Percent of Patients Showing Improve-
ment in Neurologic Symptoms in High Risk

Groups.
Group %
With Uncontrolled Metastases to agy e
Other Organs 50€38)
High LDH 40015)
Leukocytosis 45C11)
Non Small Cell Carcinoma 47(36)

*Number in parentheses is total
number of patients
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Table 5 Relationship between Incompletely Irra-
diated Group and Subgroups of Patients with
Other Factors.

Factors x*-value P
gig:eorng;g Ler:l. Metastases to 6.9 <0.001
High LDH 4.0 <0.05
Leukocytosis 4.1 <0.05
Anemia 4.0 <0.05
Non-small Cell Carcinoma 1.0 N.S.
Uncontrolled Primary Lesion 1.1 N.S.

N.S. ! Not Significant.
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Fig. 6 Overall treatment time of 15 patients in
incompletely irradiated group.

b % BIEER, W\ LDH 4R35, &5mEk
WEAEH, BMODZEFICITIE, Bk,
AR TR T 35 X 5 Inla s B C R AL R
ZTOREEELZ LRSS,

F &0

IR AR R R R 6 200 D MU R A R B 1T - 7o
RIUToEREZEL,

1 50%4EFFHIMI3.32 B, MEERFER
61.1%TH 7=,

2. FTRICHETHRTFE LT, BMUANOEIE X
AT WEBRORE, MEFMiEEsE [
& LDH fEHEA 5 A & 7p o 1o,

3. BAHREED LIS H - 7o b8, 1361C
2 BE L ERATTEETH - 1o,

4, RERIEGIT, B HIE X T g
Ba2A 58, & LDH B, QmEHLR, Eim
DEHICE W THERIREL DD LRI,

X ik
1) Chao J, Phillips R, Nickson JJ: Roentgen-ray

BAEREE H48%E #$55



HH HEMT7E 607

therapy of cerebral metastases. Cancer 7: 682
—689, 1954

2) Chu FCH, Hilaris BB : Value of radiation the-
rapy in the management of intracranial meta-
stases. Cancer 14 : 577—581, 1961

3) MRS, PRE—EB, =3k B, b PR
RERB ORI LA, IR, JEORK, 30: 981
—986, 1984

4) West J, Maor M: Intracranial metastases:
Behavioral patterns related to primary site and
results of treatment by whole brain irradiation.
Int J Radiation Oncology Biol Phys 6: 11—15,
1980

5) Borgelt B, Gelber R, Kramer S, et al: The

palliation of brain metastases : Final results of

the first two studies by the radiation therapy

oncology group. Int J Radiation Oncology Biol

Phys 6: 1—9, 1980

Kurtz JM, Gelber R, Brady LW, et al: The

palliation of brain metastases in a favorable

patient population : A randomized clinical trial

by the radiation therapy oncology group. Int J

Radiation Oncology Biol Phys 7: 891—895,

1981

Robin E, Bitran JD, Golomb HM, et al: Prog-

nostic factors in patients with non-small cell

bronchogenic carcinoma and brain metasatses.

Cancer 49 : 1916—1919, 1982

8) /IEREEME, HEME=, EHOEF, i SRR
BoRMFER, BERSE 42:648—658, 1982

9 F —H, =ZFHEZE, HPE--, fi PREESR
EBORN LB, MEBONSREE, Boi
B, 30:1017—1021, 1984

10) XEIESR, FHBE, HE&E, i hEkEy
RS BURRISE, FrcEERERN L KR
s B o iy, HEMEE, 46:1041—1047,
1986

11) R)IFE, EEE, PEEH, fb: FEEME
DRGEEB T D BAHRIEHR, FEOBER, 32:1795
—1798, 1986

6

Ly

7

gy

12) IWTFEES : BOS%ERF Alic2\T, BRENGE
3%, 18:1148—1151, 1983

13) WAHE | BESREUE e 0ERHE, £
tREOMI, WETHR, 1962, BEE, =X

14) Galicich JH, Sundaresan N, Arbit E, et al:
Surgical treatment of single brain metastasis :
Factors associated with survival. Cancer 45 :
381—386, 1980

15) IWFHESE | PREEREROBN LB, BiRE
OFMAVERE, EoBEK, 30:1010—1016, 1984

16) Sundaresan N, Galicich JH: Surgical treat
ment of brain metastases. Clinical and com-
puterized tomography evaluation of the resul-
ts of treatment. Cancer 55: 1382— 1388, 1985

17) Young DF, Posner B, Chu F, et al: Rapid-
course radiation therapy of cerebral metas-
tases: Results and complications. Cancer 34 :
1069—1076, 1974

18) Turalba CIC, EL-Mahdi AM, Peeples W] :
Palliative irradiation of brain metastases. Acta
Radiologica Oncology 19 : 335—341, 1980

19) Egawa S, Tukiyama I, Akine Y, et al : Radio-
therapy of brain metastases. Int J Radiation
Oncology Biol Phys 12 : 1621-—1625, 1986

20) Van Hazel GA, Scott M, Eagan RT: The
effect of CNS metastases on the survival of
patients with small cell cancer of the lung.
Cancer 51: 933—937, 1983

21) Winston KR, Walsh JW, Fischer EG: Results
of operative treatment of intracranial metas-
tatic tumors. Cancer 45 : 2639—2645, 1980

22) Kramer S, Hendrickson F, Zelen M, et al:
Thrapeutic trials in the management of metas-
tatic brain tumors by different time/dose frac-
tion schemes of radiation therapy. Natll Can-
cer Inst Monogr 46 : 213—221, 1977

23) PR, WmL—H, FE &, fb: iSRS
wxT A REE, BERSEE 42: 659664,
1982

FRF634: 5 A25R

(47)



