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— Abstract —

Radiotherapy Technique of High Energy Electron
Yonsei Cancer Center Radiation therapy room
M.W. SUH,J.I. PARK, H.S. CHOI,L W.Y. KIM

High energy electron beams took effect for tumor radio-therapy, however, had a lot of problems

in clinical application because of various conversion factors and complication of physical reactions.

Therefore, we had experimentally studied the important properties of high energy electron

beams from the linear accelerator, LMR-13, installed in Yonsei Cancer Center.

The results of experimental studies on the problems in the 8, 10, 12 Mev electron beam therapy

were reported as following.
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On the measurements of the outputs and absorbed does, the jonization type dosimeters that
had calibrated by *Sr standard source were suitable as under 3% errors for high energy electrons

to measure, but measuring doses in small field sizes and the regions of rapid fall off dose with

ionization chambers were difficult.

The electron energy were measured precisely with energy spectrometer consisted of magnet
analyzer and tele-control detector and the practical electron energy was calculated under 5%
errors by maximum range of high energy electron beam in the water.

The correcting factors of perturbated dose distributions owing to radiation field, energy and
material of the treatment cone were checked and described systematicélly and variation of
dose distributions due to inhomogeneous tissues and sloping skin surfaces were completely
compensated.

The electron beams, using the scatters;i.e., gold, tin, copper, lead, aluminium foils, were adequa-
tely diffused and minimizing the bremsstrahlung X-ray induced by the electron energy, irradia-
tion field size and material of scatterers, respectively.

Inproving of the dose distribution from the methods of pendulum, slit, grid and focusing irradia-

tions, the therapeutic capacity with limited electron energy could be extended.
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Fig. 1. Block diagram for operating principle

of LMR-13 linear accelerator
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Fig. 2.

Percentage depth dose in water in for
8, 10, 12MeV electron beam.

Fig. 3. Field size coefficients for 8, 10,
MeV electron beam.
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Table. 2. Electron Effective Area 80° Isodose
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Fig. 4. Percentage depth in water by field
sizes for 10MeV electron beam. § - L
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Fig6. Variation of flatness with field sizes
of electron cones consisted of acryl,
acryl+Al, Al and brass for 10MeV
electron.

Fig. 7. Isodose curves with 15X15cm field

cones to composed acryl and brass
respectively for 10MeV electron.
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Isodose curves of a 30° angle of
incidence E-12MeV, 10x10cm. Solid
curves are from measurements and

Fig. 8.

broken curve is from the standard
isodose (90%) shifted the distance of
the air space between the treatment
cone and the phantom surface.
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Fig. 9. Correction graph for E-10MeV. shows
the relation of the correction distance
and the air space for each percent

dose.
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Fig.10, Correction graph for 8, 10, 12MeV.
electron at 80% isodose curve.
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Fig. 11. Depth-dose curve of a 30% angle of
incidence for 12MeV electron. o, a, b,
is the depth dose curwve for central,
2cm separated axis.
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Fig. 12. The dose distribution by bolus on
one side of 10X10cm fild size for
8MeV electron beam.
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Fig. 13. The dose distribution by 3mmPb
shielder on one side of 10x10cm- field
size for 10MeV electron beam.
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