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On the Estimation of Tissue Dose in the Treatment of
Pulmonary Tumor (2nd Report)
Consideration of some problems and clinical experiences

by

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

In the previous report, we described a practical method to calculate the tumor dose
in Co® therapy of a pulmonary tumor from the measured exit dose.

Attenuation of radiation in an inhomogeneous body is so complicated that additional
studies have been completed and a critical analysis of those results is described in this
report.

Problems in this method evaluated here are:

1. Influence of Field Size:

The sawdust-paraffin (p=0.45) and Mix-DP (p=1.0) chest phantom was used. The
exit doses from fields of 5x5, 7x7, and 1010 cm were measured with a thimble ioniza-
tion chamber of 2cm diameter. The depth dose curves derived from our data showed
acceptable agreement with the theoritical curves. This method will be useful in those
field sizes of clinical interest.

2. Influence of Radiation Scattered from Mediastinum :

Exit doses were measured at points 1~5cm from the margins of the mediastinum. As
the exit doses were scarcely influenced by the scattered radiation from the mediastinum,
the existence of mediastinum within the radiation field could be ignored.

3. Attenuation of Radiation in the Inhomogeneous Phantom :

A simulated tumor of Mix-DP block of 5x5x5cm was placed in various depth in the
chest phantoms, of which lung tissues were made of sawdust-paraffin (p=0.45) and cork
(p=0.21).

When the tumor was located close to the front chest wall resulting in a large thick-
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ness of unit density (Case A), or when the density of lung tissue was very low (cork), the
attenuation of the radiation in the lung tissue in the 2~3cm behind the tumor tissue
was greater than predicted values for the lung materials.

On the contrary, the less than predicted attenuation for the unit density was seen in
the back chest wall, especially in the chest phantom of cork.

However, the depth dose curves drawn by use of our method coincided with the
measured tumor dose. Therefore the calculated value of tumor dose obtained by our
method is valid despite the fact that the calculated doses to tissue behind the tumor may
be a little high.

4. Clinical Experiences :

In planning radiation therapy of a pulmonary tumor, the correction factor to be
applied to the tissue dose derived from standard depth dose tables, in order to allow for the
tissue inhomogeneity may be calculated by use of the formula: e+* In Figure 4 correction
factors calculated for lung densities of 0.21 and 0.45 are shown for varying thicknesses
of lung tissue. The clinical results obtained by our method are shown as dots, these
were obtained from measurements on patients of variable thickness and treated by a range
of field sizes.

The density of lung tissue was, of course, reflected from the x-ray findings. Lungs
showing advanced emphysema had, according to measurements, a markedly low density.
Areas of variable density behind the tumor showed a density between that of normal

lung and solid tumor.
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‘Fig. 1. Depth doses and exit doses for different
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