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Proton Radiotherapy Facility Using Spot Scanning Method
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As National Institute of Radiological Sciences (NIRS) cyclotron is capable of providing about 70 MeV
proton beam for superficial and short range tumor therapy, a new beam line and a treatment chamber have
been constructed in large irradiation room of cyclotron building exclusively for proton radiotherapy.

Though it has been very difficult to provide a uniform and desirable proton dose distribution over a large
field of tumor, we have developed a epoch-making spot scanning method. The 10 mm square spot beam of
protons is digitally controled by minicomputer and directed at any point in a radiation field by scanning
magnets. This system has made it possible to achieve a radiation field of any irregular shape and intensity dis-
tribution, and to correct any fluctuation in the beam intensity.

In the practical application, the other devices such as range modulator, multi-leaf collimator, treatment
cone and field illuminator are also necessary for proton radiotherapy facility. They are assembled in the treat-
ment head at the end of the beam transport. After investigating the system characteristics, and confirming the
safety, reliability and reproducibility of the proton radiotherapy facility, it has been used for the clinical trials
since October 1979.
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Fig. 1 Beam handling system for proton radiotherapy using spot scanning
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Fig. 2 Spot scanning control system configuration.

The values of M,L and M,L are the permissible lower limits of M, and M,, respectively. In the same
way, M,U and M,U are the permissible upper lirnits. The value of K is a constant.
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Fig. 5 Typical isodose distributions in water phan-
tom irradiated by spot scanning method over the
6cm square field : (a) without multi-leaf colli-
mator, and (b) with multi-leaf collimator.

HRLTWS. LT, LEPBREL I, E
WIRRFRR R LR LcBE, BT bR
S S~ DORGELAR 2 TR < Tod i B Rhiclll % %3
B ENHERERT.

4. THERS

AHy b AFy v VIERZ X BB TIRY
— TR AR 7T Tl d, TERTLILR
BERBHTH- T, EHe, 1EORHCE
BT& 5. Fig. 6 CiTbii& Bty SUTIEE
B ofl%zrT.

Fig. 6 (a) 135TEBHE T, A0 TH
b, BrEZhESITvHEBH LS. B



474—(50)

A TYPICAL EXANPLE OF 5POT SCANNING

SPOT SIZE = 10 mm
A=0, B=1, C=2

Fig. 6 Typical example of an irregular field ir-
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field data, and (b) the resultant proton field.
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