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Studies on Telecobalt Therapy
Measurements of Dose
Distribution in Cobalt-60 Teletherapy

By

Shonzo Okajima
(Department of Radiation Biophysics, Atomic Disease Institute,
Nagasaki University School of Medicine, Nagasaki)

(1) iDose distribution in fixed radiation therapy is measured with a scintiscanner me-
chanism.

(2) In rotation therapy, many kinds of phantoms are used. Materials of phantoms: (a)
pataffin, 819 mixed with silicon dioxsde, 199, (b) water, (c¢) mix D and (d) paraffin.
Shape and size of Phantoms: Cylinder 12 cmg, 18 cmg, 24 cmg, 30cmg, ellipsoidal cross
section phantom, 30x24cm and 30x20cm. When the center of rotation coincides with
the center of phantom, no practical difference of shape in depth dose ourves is seen
regardless of materials, size and shape of phantoms. When the center of radiation
shifted from the center to the periphery of the phantom, homogeneity of the beam focus

is lost. When field size is 10x10cm and the size of cross section of the phantom is
30 cm in diameter, loss of homogeneity of dose distribution in beam focus occurrs in
about+10% per 5cm shift from the center to the periphery of the phantom.
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Fig. 1. Section view of source head of Model
RT 2000 cobalt 60 unit.
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Fig. 3. Isodose charts. ¢°Co, SSD 75cm, source 1
cmy, diaphragm to skin distamce 36.5cm,
penumbra at skin 0.9em (2): 5x5cm, (b):
8xBcm, (¢) 12x12cm and (d) 16x 16 cm
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Fig. 4. Depth dose curves of “°Co rotation
therapy. Phantom in cylinder of 24dem in
diameter and 20 ¢em in height, made of (a)
paraffin 812, mixed with silicon dioxide 192
(b) water, (c) mix D, (d) paraffin and (e)
air.

Top: Thick solid line showing radiation field
size at center of rotation.

Top left: Phantom (outer contour) and radia-
tion field (inner contour).

(a): Field size 5x5cem (b): Field size 10 10cm
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Fig. 5. Depth dose curves of fCo rotation
therapy. A radiation field of difinite size(5x
Scm)in the ceter of various sized cylindrical
phantoms of 12cm, 18cm, 24dem and 30 cm
in diameter.
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Fig. 6. Depth dose curves of ®Co rotation
therapy A definite size(5x 5 cm)radiation field
in the center of phantoms with ellipsoidal
cross section (30x 24 cm, 30:x 20 cm).
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Fig. 7. Depth dose curves of Co rotation
therapy. A definite size(10x 10 cm) radiation
field in the center of various sized phantoms
with circular (30 cmg and24 cm¢) or ellip-
soidal (30x 24 cm) cross section.
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Fig. 8. Depth dose curves of “Co rotation
therapy. A definit size (15 15cm) radiation
field in the center of various sized phantoms
with circular (30 cmg and 24cmg) or ellip-
soidal (30324 cm) cross section.
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Fig. 9. Depth dose curves of ®Co rotation
therapy. Radiation field 10310 cm)located ec-
centrically from the center of the phantoms
with circular (30 cmg) and ellipsoidal (30x
24cm) cross section. Axis x showing the
direction of measurements.
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Fig. 10. Depth dose curves of Co rotation
therapy. Radiation field(10x 10 cm)located ec-
centrically from the center of the phantoms
with circular (24cm¢) and ellipsoidal (30x
24 cm) cross section. Axis Y showing the
direction of measurements.
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Fig. 11. Depth dose curves of “Co rotation
therapy. Change of depth dose curves in accor-
dance with shift of postion of radiation field
from the center to the periphery of the
phantom.

Top: Thick solid lines showing radiation field
size and positions.

Top left: Phantom contour and radiation fields.
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