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Penumbra Projected on Contour of Radiation Field.
Studies on Co® Teletherapy (4th Report)

By

Shunzo Okajima
(Department of Radiology, Nagoya University Hospital,
Director: Prof. S. Takahashi)

The present paper is concerned with the size of the penumbra of the radiation
field, integral dose and treated region, when our rotation teletherapy unit housing
1,000 ¢ of cobalt 60 is used for clincal practice.

Simple formulas obtained theoretically are given for getting the value of penumbra
in the contour of the field and integral dose when the distance between the radiation.
source and the defining aperture is changed.

pampl &I

where D: size of penumbra
r : radius of round source
F : source-tumor distance
f : source-aperture distance

2 —f — )22 F—f_ .2
¥ f)_z{(x_ Ff r)‘\/(F fz) E—(x—"70n

T (F— f
E=D? . . fx-@F=Dr) m?
i T e ] B @) _
where S: area of source which contributes to the dose at
the point of the
distance x from the edge of the
{R 1 2r(F—f)Z } penumbra.
Az___ﬁ—.zf 3

where A : ratio of the integral dose with
a source of radius r to that with a point source.
R : field size without péi:iumbra at the distance F from the
source.

Experiment using Victoreen chamber (type 621) proved these formulas to be
correct. The size of the penumbra and the integral dose increased rapidly, as the
diaphragm approached the source under the constant distance between the source and
the tumor. Tapered extension collimators attached to the ordinary collimator, reduced
the undesirable penumbra. Thus, the dose distribution became better than that without
using extension cone. The decrease of the integral dose was resulted as well. The
size of penumbra was not large as compared with the usual roentgen rotation apparatus
of 200-250 kVp when our unit was used for rotation therapy. In view of the amount
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of the integral dose, the increase in the skin-source distance was not always effective
unles s the corresponding various cones were used. For the clinical practice the author
stresses the necessity for determining the permissible variation of dose distribution in
the treated region and for drawing up proper isodose charts in various radiation
methods.
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