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Electron beam scanning with narrow field combined with the automatic energy change
by

Toshio Ueda and Chiaki Kimura
Department of Radiation Therapy, Aichi Cancer Center, Chikusa-ku, Nagoya, JAPAN

Research Code No: 601
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A new method of the treatment technique with high energy clectron for the tumor, that was in different
depth below the skin, was described.  An instrument was constructed and was able to select the appropriate
energy automatically in proportion to the thickness of the tumor during the electron beam scanning with
narrow field.

A timing mechanism of equilibrium orbit was used for changing energy. Dose distributions were
measured using the polystyrene slab phantom by film method and satisfactory isodose curves were obtained.

In this mechanism, desirable dose distribution will be obtained by selecting the combination of appro-
priate energy in proportion to the thickness of the tumor. Furthermore, the influence of electron beam

scanning with narrow field on the depth dose curves, and the influence of energy change of the beam flat-

ness and the dose rate during the scanning with energy change were discussed.
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Fig. 1 Block diagram of energy change
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Fig. 2 Schematic diagram of instrument for
changing energy of electron
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Fig. 3 Instrument for energy change
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Fig. 4. Dose distribution and blackened film obtained by electron beam scanning with narrow field.

The ceange of energy; from 10 MeV to 16 MeV.
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Fig. 5. Dose distribution and blackened film obtained by electron beam scanning with narrow
field. The change of energy; from 20 MeV to 31 MeV,
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Fig. 6. Dose distribution and blackened film obtained by electron beam scanning with narrow field.
The energy of electron beam was changed in following order; 10 MeV, 16 MeV and 10 MeV.
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Fig. 7. Dose distribution and blackened film obtained by electron beam scanning with narrow field.
The energy of electron beam was changed in followin order 16 MeV, 10 MeV, and 16 MeV.
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Fig. 8. Dose distribution and blackened film obtained by electron beam scanning with narrow field.
The energy of electron beam was changed in following order: 20 MeV, 31 MeV and 20 MeV,
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Fig. 9. Dose distribution and blackened film obtained by electron beam scanning with narrow field.
The energy of electron beam was changed in following order; 31 MeV, 20 MeV and 31 MeV.
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Fig. 10. Difference of depth dose curves among
three conditions:
———- narrow field scanning method.
—s+—-+ fixed field with usual cone,
- - - - narrow field fixed.
Scattering foil: 0.2mmNi
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Fig. 11. Difference of depth dose curves among three conditions:

— narrow field with scanning method.

—+—= fixed field with usual cone.

— = — = narrow field.

Scattering foil: 0. 3mmp.
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Fig. 12A. Isodose curve obtained by narrow field :IOwr:m

scanning method of 16 MeV electron.
Fig. 12B. Isodose curve obtained by 16 MeV ele-

ctron beam with usual 10 % 10cra treatment cone.
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Fig. 13. Beam intensity along the long axis of narrow field. Remarkable difference was not
observed between 10 MeV and 16 MeV in plane parallel to doughnut.
boln line; 16 MeV fine line; 10 MeV Scattering foil; 0.2 mmNi.
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Fig. 14. Beam intensity along the long axis of narrow field,
bold line: 31 MeV fine line: 20 MeV Scattering foil: 0.3 mmPh.
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Fig. 15. Fluctuation of dose rate caused by changing the energy of electron beam in narrow field scanning.
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Fig. 16. Isodose curve and blackend film obtained by absorption technique.
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