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An Analysis of Dose Distributions in the Thorax in 4.3 MV X-Ray Rotation
with the Use of a Digital Computer

Yoshio Onai, Teizo Tomaru and Toraji Irifune

Department of Physics, Cancer Institute, Tokyo

Using empirical formulae reported in previous papers, the influence of lung on dose distributions

in the thorax was studied quantitatively with the use of a digital computer. A comparison was made

between dose distributions calculated by the computer and those measured by the use of films to a man

like thorax phantorn, and the results of the two methods were in good agreement.

For a mediastinal lesion treated with any angle of rotation and for a tumor located in the lung treated

with rotation greater than 240 degrees, the effect of lung on the overall treatment plan may be neglected

for clinical purposes, provided the absolute dose at the center of rotation is corrected for the presence of

lung tissue.
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Fig. 1. Cross section of the thorax phantom
used in computer calculation for an analysis
of dose distribution
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Fig. 2. Differences between relative doses in
homogeneous and inhomogeneous phantoms
for centric rotation as shown in the insert
of the graph. Maximum error in the region
of greater than 30% of the dose at the cen-
ter of rotation.

(A) Comparison with dose in a circular
homogeneous phantom

(B) Comparison with dose in an 'oval ho-
mogeneous phantom
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Fig. 3. Comparison between isodose curves in homogeneous and inhomogenecous phantoms
for centric rotation with various angles of rotation
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Fig. 4, Differences between relative doses in
homogeneous and inhomogeneous phantoms
for eccentric rotation as shown in the insert
of the graph.

(A) Comparison with dose in a circular
homogeneous phantom with centre ro-
tation

(B) Comparison with dose in an oval ho-
mogeneous phantom with eccentric
rotation
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Fig. 5. Comparison between isodose curves in homogeneous and inhomogeneous phantoms
for eccentric rotation with various angles of rotation
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Fig. 6. Photograph of the MixDP phantom man, with lung sections of cork with
a density of 0.21 g/em?®
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Fig. 7. Density-dose calibration curve of Fu- Fig. 8. Comparison of isodose curves calcula-
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