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Influence of the Difference in the Size of Cobalt-60 Source (Wafer
Type and Pellet Type) on the Spatial Dose
Distribution of Moving Therapy
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Iniroduction
When moving irradiation conducted, to make the size of the source and penumbra as small as pos-
sible is important for an excellent dose distribution®. With the opportunity of increasing the source of
cobalt-60 from 600 Ci (wafer type) to 2000 Ci, the size of the source was therefore made smaller (pellet
type) to see if a better spatial dose distribution was obtained.

*Present adress:  Dept. of Dental Radiology, School of Dentistry, Iwate Medical University, Morioka,
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Method of Measurement, Results and Discussion

As the apparatus for irradiation, a Shimadzu double rotation type RT-2000 was used. The conven-
tional source was 600 Ci (as of September 1960) in wafer type with a size of 20 mmg X 1 mm x 6. The
new source is 2000 Ci (as of October 1961) in pellet type with a size of 12.5 mmg X 18.5 mm. As the in-
strument for measurement, a Colonial’s rate meter (Nihon Hoshasen Bogyo Co. Ltd.) was used.

At first the dose distribution in air was measured at 75 cm from the source uncler stationary irradiation.
"The penumbra proved to be somewhat smaller in the pellet type (Fig. 1).

Fig. 1. Penumbra at SSD 75 cm (measured in air). Field size of 4 cm x 10 em,
S5em X 10cm and 10em x 10 cm.

Left side: Wafer type (size of the source 20 mm ¢ )
Right side: Pellet type (size of the source 12.5mm ¢ )

100%

A full rotation of 360 was carried out around the center of an oval-shaped phantom, containing water,
30 cm in transverse diameter, 18 cm in longitudinal diameter, and 40 cm in length made of 5 mm thick
plastic. Source-center distance was 75 cm. The field size was 4 cm x 10 cm, 5cm X 10 ¢cm and 6 em
% 10 cm at the center of rotation. The method of measurement was as described in our previous report.?

‘The spatial dose distribution is shown in Fig. 2. A, B and C. In each Fig., the left side represented the

Fig. 2. Isodose chart in water phantom.
Left side: Wafer type (size of the source 20 mm ¢ )
Right side: Pellet type (size of the source 12.5 mm ¢ )

A: Field size of 4cm x 10cm B: Field size of 5cm x 10cm
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C: Field size of 6cm % 10 em
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wafer type (size of the source 20 mmg) and the right side pellet type (size of the source 12.5 mmg). In
each instance, a similar dese distribution was seen near the center of rotation, while the pellet type, with
a smaller size source, gave better dose distribution in the peripheral portion. In other words, by a smaller

size of source the volume dose can be made remarkably sraaller.

Summary
With telecobalt moving therapy, good spatial dose distribution was obtained by making the size of
the source smaller. Consequently, unnecessary irradiation of normal tissues and the volume dose as well
decrease advantageously.
(The guidance and review of this manuscript by Prof. S. Tarusawa and Prof. Y. Hata are appreciated. The outline

of the present study was presented at the 21th Annual Meeting of Japan Radiological Society.)
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