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Fig. 3. Depth Dose for 100r in Air at Surface
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Fig. 4. Depth Dose Curve, 200KVp, 400cm?.
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Fig. 5. Region of Tumor in Co-60 Therapy
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Fig. 6. Geometrical Relationship of Beam and

Tumor
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“R” for 200 KVp, Co-60 and 22 MeV,
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Table I. “R " for 360° Rotation Therapy(As-
suming that cross section of the body
isthe ellipse whose major axis is 28cm
and minor is 20 cm.) 200 KVp, Focus-
Tumor-Distance: 60 cm, Tumor Size:
5 cm ¢. )

Lecalization of . R ?;r Rotation
the Tumor Rotation Fixed [F or Fixed
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Dose Distribution of Radiation Therapy :
On the Tumor Volume Dose Ratio

Tadashi Miyakawa, M.D. and Yuh Ihno, M.D.
Department of Radiology, Faculty of Medicine, University of Tokyo, Tokyo.
(Director Proffessor: 7. Miyakawa)

The Tumor Volume Dose Ratio, R, is defined as

volume dose of tumor

~ “volume dose of total body

x 100%

This ratio is essential to planning of radiation therapy. The ratio, R, in the several
types of radiation therapies are studied and compared with each other.

Assuming that the tumor is spherical, isodose surfaces are flat in the tumor and
the depth dose decreases linearly in the tumor, the volume dose of tumor can be easily

calculated.

But the calculation of the volume dose of total body is very difficult. The method
developed by Mayneord is not reliable by reason of neglecting the scatter contribution.
The volume dose at 200 KVp is obtained by ‘‘ Saturation Method’’. This method is
very convenient to avoid the complication of the scatter contribution. The volume

g s
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dose of the total body in any field size can be calculated by depth dose data of great
field size. The volume dose at Co-60 and 22 MeV are obtained by graphical integrations.

In order to facilitate the calculations, authors assumed that field size is square
which is necessary and sufficient size for the tumor (Fig. 6).

The results are shown in Figs. 7, 8, 9 and 10.

In the case of convergent irradiation (Fig. 14), the increase of volume dose of
total body is only a few per cent compared with fixed irradiation. The volume dose
of tumor is dependent on the geometrical relationship of beam position and tumor at
the maximum angle of beam direction (Fig. 15). Authors obtained curves of differential
volume dose of tumor as function of beam direction as indicated in Fig. 16. Then, the
areas under these curves are calculated. In Fig. 16, solid line represents the fixed
irradiation which is modified form of the moving irradiation (Fig. 11).

The results show that, if the volume dose of tumor for the fixed irradiation is 1.00,
1.25 for A, 1.05 for B and 0.88 for C. But A is not practical because of low dosage at:
both edges of tumor, therefore, R for convergent irradiation becomes equal or smaller
than for fixed irradiation.

R in rotation therapy is less than in fixed-field therapy (Table I) but its dosage
homogeneity is excellent.

To get the great depth dose distribution and excellent homogeneity of dosage
distribution in the tumor, the moving irradiation is better than fixed irradiation, but
from the “R’’ point of view the moving irradiation is much the same to the fixed
irradiation.
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