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From 1977 to 1981, 16 cases with adult cerebral glioblastoma were treated by high-dose radiation
therapy (5 Gy twice a week) combined with postoperative whole brain irradiation. The treatment results
were compared with those of 45 cases treated by conventionally fractionated radiation therapy (2 Gy 5
times a week) performed from 1969 to 1981. The survival rates were as follows. In all of the cases, one-
year survivals were 63% and 44%, and three-year survivals were 21% and 13% respectively. But in
patients with frontal lobe glioblastoma, one-year survivals were 63% and 38%, and three-year survivals
were 25% and 6% respectively. A survival curve for the high-dose group was superior to that for the
conventionally fractionated group, although no significant differences were observed between them
(0.1<p<0.2).

Eight cases were autopsied and the complete tumor sterilization was proved in 3 cases. Tumor
recurrences were observed at the marginal regions of the radiation fields. Three cases were found to
have the spinal leptomeningeal metastases. The coagulation necrosis and the thickening of blood vessel
walls were also observed in the surrounding brain tissues. Nevertheless, no serious side effects have yet
been recognized in the high-dose group.

These results suggest that the high-dose radiation therapy could improve the local tumor control
rates in the treatment of glioblastoma.
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Fig. 1 Age and sex distribution of the cerebral
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Fig. 2 Cumulative survival rates in patients with
glioblastoma treated by surgery and radiation
therapy

Table 1 Comparison between high-dose radiation therapy and conventionally fractionated radia-

tion therapy groups
Th ethod Cases M e M:F S
\erapy m ean ag : (TDF)
5 Gy twice a week 16* 50 1.3:1 102
Conventionally fractionated 45 44 1.0:1 89
Total 61 46 1.1:1 92

*: two recurrent cases involved.
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Fig. 3 Cumulative survival rates in patients with
glioblastoma irradiated with over 90 TDF.
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Fig. 4 Cumulative survival rates in patients with
the frontal lobe glioblastoma.
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Table 2 Recurrent and re-treated cases

Initial RT* Recurrence Second RT
. Latent . ! . Survival
Field TDF N Lesionon CT** Field TDF
period

1. Local 95 23 M Marginal zone Whole brain 66 25 M alive
2. Local 105 IM Marginal zone Local 87 8 M dead
3. Local 105 20 M Qut of field Whole brain 37 3 M dead
4. Local 106 14 M Marginal zone Whole brain 53 21 M dead
5. Whole 124 7™ Out of field Local 70 17 M dead

brain-Local

*RT=radiation therapy **CT=computed tomography
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Table 3 Autopsied cases in the high-dose group
Radiation therapy [ The findings at autopsy
Field TDF ’:he. p;r-}o:l Tumor cells Leptomeningeal Cause
e rom inRF**  outof RF Metastases of death
1. Local 99 6M (£) (1) (+) Primary
(11x11cm2)
2. Local 59 3M (&) (1) (+) Primary
(7%7 cm?)
3. Local 99 3IM {+) Pneumonia
(9%9cme)
4. Local 94 §M () Pneumonia
(10x10cm?)
5. Local 105 ™™ (-) Lung cancer
(8x8cm2)
6. Whole brain 66 113 11 M (+) (W) Pneumonia
Local 47
(8x8cm2)
7. Whole brain 49 106 M (+) (#) (+) Primary
Local 57
(10%10cm?)
8. Whole brain 29 124 24 M () Pulmonary
Local 95 infarction
(8x8cm2) Pneumonia
*RT=Radiation therapy **RF=Radiation field
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Table 4 High grade astrocytoma (glioblastoma) surgery and radiotherapy*
Survival (years)
Authors Patients 1 (%) 2 (%) 3 (%)
Kramer 78 33 13 -
Caldwell & Aristizabal 114 33 12 10
Onoyama et al 127 52 29 19
Schryver et al 48 64 43 33
Salazar et al
50—60 Gy 34 29 12 6
65—80 Gy 18 56 20
Capra 291 38 18 11
Royal Marsden Hospital
1952—70 Bloom & Sandland 141 27 15 8
1964—68 Bloom et al 35 31 23 14
1973—76 Catteral et al 33 36 12 6
Hayakawa, Maehara, Niibe et al
(Conventional radiotherapy 45 43 20 13
5 Gy twice a week 16 63 38 21
*Modified from Bloom, H.J.G.»
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