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On the Estimation of Tissue Dose in the Treatment of Pulmonary Tumor

By
Morimasa Maeda, Takatoshi Kobayashi,Jiro Nakatsuka,
Chikahisa Yamada and Muneyasu Urano
Kyoto Prefectural University of Medicine, Department of Radiolozy
(Director, H. Kaneda)

The estimation of tissue dose is very important in the treatment of lung cancer. The
clinical aspects of this problem have not been solved yet although many studies have been
reported.

F.W. Spiers descrited a method of calculation using absorption coefficients, which is a
precise and reasonable method but is hardly applicable f{or clinical use.

We measured depth doses with phantorms of sawdust-paraffin (p=0.45) and cork
(p=0.21),and found that the slopes of their depth dose curves were proportinal to their
densities, in Cof-irradiation. In the experiments with a chest phantom consisting of sawdust-
paraffin and Mix-DP (p=1.0), the depth dote in each material showed the same slope as
that in a phantom of each homogeneous material on semi-logarithmic graph paper.

We can, therefore, estimate the density of lung tissue, when the exit dose is measured
and the depth dose in water at the same physical conditions is quoted from the Standard
Depth Dose Table.

We can also estimate the tumor dose with the same method,when the exit dose through
the tumor is measured.

The principle of this method is as rational as that of Spiers and very easy to apply
clinically.
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Fig. 1 Relaticn between density and absorption-
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Fig. 4 Depth dose and exit dose in a chest pha-
ntom with a simulated tumor
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Figb.Estimation of depth dose in a patient with
cancer of right lung

R ORISR LT OBREDOIES 2 55—
FITRE L7z bAbRIZERC 108z owT, =
DOFHEC & BIRHRIEE 2 Rd T 328, WiEiizg
D7z, BT LY SEanc Bl s hHg 2
EVZER B e, 1 EIZhEE LA SRR 2 48 T w
5.

555 PClEN —Bl 2R L. R fis &
YIS L7 &3, Correction factor 131, 30
EFPERENEE B,

6. # =

bhbh OFERINNBAROEE L EAIT &
2 TiRF7 MR 4% ST F.W. Spiers o

Table 1. Clinical Method of Estimation of Pulmonary Depth Dose
1. Measure the thickness of the chest and take tomogram, to determine the frue thickness of the

chest wall, lung and tumor.

2. Measure the exit dose in the healthy lung under the same physical conditions as in radiation th-
erapy, and draw the depth dose line of the normal lung on semi.lozarithmic graph paper.
(At the chest wall, the line must be drawn parallel to the slope of water at the same physical

conditiozs.)

Ordinate: depth dosegs -Abscissa: thickness of each part of the chest

3. Measure the exit dose through the tumor under the same physical conditions as aktove. Start-
ing at the point of exit dose, draw the curve of the depth doce so that the part representing
lung tissue is parallel to that of the normal side, and that representing soft tissue (chest wall,

tumor) is parallel to that of water.

4. Read the depth dose of tumor from the curve.
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