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Dosage Calculation for Conformation Radiotherapy

Applied to Cancer of the Uterine Cervix
By

Yutaka Okumura, Tomoyuki Mori and Takashi Kitabatake
From the Laboratory of Experimental Radiology, Aichi Cancer Center Research Institute, Nagoya
(Chief: Dr. T. Kitabatake)

Some problems of dosage calculation in 89Co conformation radiotherapy applied to cancer of the
uterus, i.e. absorption by the bed, dose at the rotation central axis and the tissue-air ratio (TAR), were
studied. Average radiation absorption by the treatment bed was 8.7% when. the distance between the
rotation central axis and the bed was 10 cm. The dose of the upper and lower boundary of the field along
the rotation central axis was 79%,, but in patients actually a size of the body cross-section at the level of the
field boundary was smaller than that at the level of the field center, so that the reduction of dose at the
field boundary was tended to be compensated. When the same size and shape of the field was applied
to every cases, TAR was given by a equation, T = -0.00326d + 1.035, where T' is TAR and d an average

depth. The dose in the conformation radiotherapy for cancer of the uterine cervix was ca'culated by this

equation with error of 3%, in maximum.
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Fig. 1. Change of exposure dose at the isocenter
due to absorption by the bed when the dista-
nce between the isocenter and the bed is 6cm,
10cm, and 14cm.
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Fig. 2. The dependency of average absorption
by the bed on the distance between the iso-
center and the bed.
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Fig. 3. The region to be treated in cervical ca-

ncer. The rotation central axis is called to be
an X axis. The isocenter is at X =0cm.
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Fig. 4. Dose of the rotation central axis. Solid
curve shows the dose and the dose and dotted
curve shows the area of the target volume
cross section.
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Fig. 5. The tissue-air ratio of the field area to
the field perimeter (S/L) with depth (d) as

parameter.
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Lable 1 Calculation of the tissue-air ratio.

degree depth (cm) S/L TAR
0 | 9.3 3.32 0.755

15 9.5 3.28 0.745

30 10.2 3.18 0.720
45 11.2 2.95 0.670
60 12.8 2.79 0.610

75 14.7 2.66 (0.545

90 15.5 2.61 0.520
105 14.7 2.66 (0.545
120 12.8 2.79 0.610
135 1152 2.95 0.670
150 10.2 3.18 0.720
165 9.5 3.28 0.745
Average 11.8 0.655
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Fig. 6. The tissue-air ratio of the field size (and
S/L) 10cmx15em (3.0), 10emx10cm (2.5), and
8cmx 8cm (2.0). Black dots were plotted
from the data of Table 1.
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Fig. 7. The tissue-air ratio of 20 cases. Solid line
was given by the least-squares method and
broken line shows the &1 9 deviation from
the solids line.
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Fig. 8. Deviation of dose of the field boundary
on the rotation central axis (X==: 9 cm) from
that of the field center (X=:0cm).
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