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Abstract Clinical trials on proton radiotherapy began in November, 1979 at NIRS-
Chiba. Proton beams have a highly defined dose distribution, resulting in no radiation
exposure beyond the beam range and very little side scatter. Since a 70 MeV proton beam
penetrates about 38 mm through aqueous environments, only superficial tumors and ocular
neoplasms are indicated for treatment with this radiotherapy. To optimize the dose
distribution, the most important factors to consider are correct positioning, reproducibility
of the clinical set up, and immobilization during irradiation. For treatment, fixed horizon-
tal or vertical beams are used. Over the past 9 years, a total of 59 patients have been treated,
and some preliminary clinical results have been obtained: (1) Thirty-nine patients were
treated for skin cancer, soft tissue sarcoma, malignant melanoma, etc. Local control was
achieved in 67.5% using radiotherapy alone, and in 30% with salvage surgery. Skin
reactions after proton irradiation were generally mild to moderate. (2) Twenty ocular
neoplasms (17 malignant melanomas and 3 retinoblastomas) were treated. For melanoma,
average radiation dose was TDF 137, and the result was 1 complete regression, 7 partial
regressions, and 2 enucleations due to glaucoma. For retionblastoma, average dose was
TDF 77, and the result was 2 complete regressions and 1 partial regression. There were no
severe radiation-related complications.
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Fig. 1.

Depth dose distribution of 70 MeV proton beam in water for

unmodulated beam (solid curve) and spread out Bragg peak
(dotted curve). Field size; 4X4 cm?, 30 mm Range modu-

lator. (Hiraoka, T., 1982)
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Sharp dose distributi‘on of collimated proton beam. !5mm

diameter collimator was used for ocular tumor. There was
no side scatter in left and right or front and back. (Hiraoka,

T.,1986)
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Table 1. Clinical results of superficial tumor, treated with proton irradiation (1979-1988, NIRS)
No. Policies Proton | Tumor response Skin reaction
Site of Average ith Sal Mod
pats TDF | Radical | Palliativ SWI Alone|Boost| CR | PR [P2Y2) Mild | V99T |Severe
- urgery ope. ate
Skin ca. 6 97.5 5 1 . 5 1 5 1 4 2
Malig. .
endothelioma 2| 145 2 2 2 2
Parotid ca. 3| 1133 1 2 . 3 1 . 2 1 2
oKin meta. 711047 5 2 3l 4] 7] - 2 2 3
reast ca.
Soft tissue 7| 91 2 2 3| 5| 2| 4 3| s t 1
sarcoma
Malig. 9 | 1221 2 7 3] 6| 24 - 7 3 6
melanoma
Neck nodes | ¢ | 1566 | 5 1 2| 4| 6 3 2 t
meta.
Total 40 | 109.5 22 6 12 20 | 20 | 27 1 12 18 17 5
(%) (55) (15) (30) | (50)|(50)1(67.5)|(2.5)| (30) | (45) | (42.5) |(12.5)
Table 2. Proton irradiation for ocular malignancies (1983-1988, NIRS)
No. of | Average Salvage Retina
pats. TDF CR | PR | NC | PD ope. Cataract detachment
Melanoma
(adult) 17 137 1 7 7 0 2* 0 0
Retino
blastoma 3 77.6 2 1** 0 0 0 0 0
(child)

* . due to neovascular glaucoma
** ! boost treatment by photo coagulation

fir (Salvage ope) 2 (12%), HME (cataract) 0,
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