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The Tumor Dose Evaluation.in the Telecobolt Therapy
By

Yasuto Onoyama
Department of Radiology, Faculty of Medicine, University of Kyoto
(Director: Prof. Masashi Fukuda)

The methods of calculating tumor dose on Co® teletherapy, especially that in the
inhomogenous media as chest, by transit dose measurement with ordinary dosemeter
were studied experimentally and theoretically. And the examinations were added on
the applicability of polymethyl metacrylite (Acrylite) as a body phantom in the region
of Co®® ¢ ray. The conclusions were summarized as following.

i) In comparison with water which has been used as a body phantom, the total
linear absorption co-efficient of ¢ ray in Acrylite was 1.17 times greater than that in
‘water in proportion to their electron densities. The ratio of depths giving the same
-depth doses in both materials was about 1.1, which was lower than the ratio of the linear
absorption co-efficient and dependent upon the field size to some degree. Analysing
the depth dose curves in both materials, the depth for build-up of the scatter were
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about 10 cm in water and about 14 cm depth in Acrylite. While the states of the scatter:
were somewhat different in the both materials, Acrylite was practically available to.
the phantom in the consideration that the thickness of Acrylite multiplied by 1.1 was
equivalent to that of water. Absorption and scatter in the human pelvis as whole
was closer to Acrylite than water, and Acrylite was able to be used as the pelvic
phantom as it was.

ii) The dosage at the rotation center in the homogenous media was calculated
by the tumor air ratio method, and at other points, by the corrected tumor air ratio
for the inverse square law attenuation and penumbra factor suitable for R.T. 2000
therapy unit. And then at the rotation center and the neighboring points, calculated
value had a good agreement with measured one, but near the surface of the phantom,
the former was 10% in maximum smaller than the latter. But there was no difficulty
in the practical use of this method in consideration of this difference in the surface.

iii) In the case of measuring the transit dose by the ordinary ¢ ray chamber
without the special equipments eliminating the scatter, the fundamental examinations
on the factors influencing on the reading of the dosemeter were added, and the
accuracy was confirmed by the transit dose measurement on the phantom in the rotation
therapy. By the use of the chamber apart 30~40 cm. from the exsit and the effective
absorption co-efficient suitable for the field size, the effective thickness of the body
was able to be estimated with practically sufficient accuracy.

iv) The depth doses in each point of the chest phantom made of Acrylite and
Neoprene spongy were measured, and the dose ratios were calculated by comparing:
with the depth dose at the corresponding points in the homogenous Acrylite phan-
tom. These ratios increased gradually after the passage of the less dense material

and beyond 13cm depth arrived at the constant value e,u(Ract-Reff)

, equivalent to
to the decreased absorption in the less dense material. The attenuation curve measured
in the condition of the broad beam and the logarithm of the corrected depth dose
curve for the inverse square law attenuation deviated from the exponential curve as
upwards convex curve 12 cm and 14 cm depth respectively. From these three facts the
increase in ratio to 13 cm depth was considered as a result of build-up of the scatter. It
is necessary for obtaining the true dose at points to 13 cm depth, not only to correct.
the decreased absorption by the transit dose measurement but to consider the scatter
state. For this purpose the correction factor corresponding to the deficiency of the
scatter was calculated in the consideration on the corrected depth dose curve for the
inverse square law.

v) The phantom nearly equivalent to the human chest was made of vegetable
wax (S.G. 0.98) and Neoprene Spongy, and under the correction of absorption and
scatter from the transit dose measurement, measured dose value had a good agreement
with calculated one. According to this, as the reliability of the transit dose measuring

-ethod and this calculation method was determined, the dosage to intra-thoracic tumor
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on rotation therapy was calculated by this method. The scatter correction factor was

about -5% on the central tumors as in mediastinum or hilum, and was about -10% on
the solitary small ones in lung. The conclusive correction dose was 1.15 times, in
average, of the calculated value on the actual body contour; namely, this is clinically

significant dose difference.
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