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Experimental study on partial shielding radiation-
and hollow out radiation technique
Studies on Rotatory Conformation Radiotherapy, 5th Report
Studies on Telecobalttherapy, 13th Report

By

Shinji TAKAHASHI and Hiroyoshi IIDA
(Department of Radiology, Faculty of Medicine, Nagoya University
Director: Prof. S. Takahashi)

The present paper deals with a radiation method for making a homogeneous irradiat-
ed area in high density of dosage in the cross section of lesion having concavity in its
circumference (partial shielding radiation technique) or within the lesion having not
irradiated area (hollow out radiation technique). The hollow out radiation technique is
carried out by the following principle (Fig. 1). The radiation source (Si) rotates
around the rotation center (O) placed within the phantom (P) and changes its position to
the new position Sz. By the diaphragma D; and D2 variable during rotation, the radiation
field is constructed. Within the radiation cone there is placed a model made of radioopaque
substance. This model is attached to the radiation mouth so as to be in the relation of
0:M;//O:Mz at any position of the radiation source. Geometrically considered, it results

—EE%%— OM//O:M1. Thus the hollow out area which is
similar to model in the shape, but magnified S$;0/S:0; times in size occupies its position
at the planned location within the irradiated area.

When this hollow out area is located at the margin of the irradiated region the
partial shielding irradiation will be resulted. When (M and M2) is located outside of the
radiation field, the hollow out area being free from the scattered rays and direct X-rays
is also obtained.

It was carried out some phantom experiments for getting actual data of these
methods, and results obtained in the pelvis or head are shown from Fig. 4 to Fig. 6.
It will be noteworthy here that the center and the shape of the hollow out area are
deviated from the area expected. The deviation was mainly caused by the relative

the relationship OM=-01M;ix
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size of the lead model.
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Dose distribution became similar to that of usual pendulum

irradiation for shielding the eyes from radiation beam. Even in such case the hollow
out radiation method was more resonable from the point of view in protection of eyes
due to shie'ding of radiation beam directed from the back of the head.
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Fig. 1. Schema of hollow out radiation techni-
que. P-phantom, O-rotation center, (S,, Sz)
radiation source, (D,, D,) variable diaphra-
gm, (M,, M;) model, (0,, 0;) fulerum of
model.
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Fig. 2. Adapter for hollow out radiation tech-
niqu attached to *Co rotational radiation
therapy unit.

r_ T

Fig. 3. Adapter for hollow out irradiation to
eyes.
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Fig. 4.(a) Isodose chart of hollow out irradi-
ation to cervix uteri.

(b) Isodose chart of partial shielding ra-

diation technique applied to the pelvis tumor,
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Fig. 5. Isodose charts of partial shielding radiation technique applied to

the hypophyseal tumor.

The diameter of model used being measured (a) o (not used), (b)
16 mm, (¢) 23 mm, (d) 28 mm, (e) 36 mm and (f) 40 mm.
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Fig. 6. Density distribution of the head of Fig,
5. (c). Bottom: front of the head.

Fig. 7. Cross section of the lead model. (Ou-
ter: lead cylinder. Inner: jron cylinder in
mm.). Shielding effect being shown in per-
centage,
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Table 1 Dose diminution due to partial shield-
ing (field size of 434 cm)
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