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Tissue Correction Factor of the Body Section by Transit Dose Measurement
in Cobalt-60 Rotation Therapy

by

Jun Egawa, Yoichiro Umegaki, Yoshio Onai, Ken Mastumoto,
Shusaku Matsukawa and Yoshio Yoshida

Division of Radiology, National Cancer Center Hospital

Some experimental results of the transit dose measurement in 8°Co rotation therapy using a collimeter
which has a cylindrical space of 2 cm diameter and 5 cm length surrounded. with lead are postulated. This
measuring device can be used with sufficient accurracy to estimate Tissue-Air Ratio of the inhomogenous
body section.

Water equivalent conversion factor and tissue correction factor were calculated. In abdomen,
both factors were 1.00, in chest, the value of 0.6-0.9, and 1.1-1.4 were obtained respective to former and
latter factor. During the treatment sessions, the change of water equivalent conversion factor due to dimini-
shed tumor size or the change of body weight were able to be checked.

On the chest irradiation, the correction of the Tissue-Air Ratio of each patient are desired, and for

this purpose, the transit dose measurement are simple and usefull.
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Fig 1. Transit Dose Chamber(uniticm) Fig 2. Percent of transit dose
Table 1. Percent of transit dose for different field size
Area 24 cm? 32 50 100
Field size 4x6 4x8 5 %10 10 %10
T&‘ﬁbﬁfﬁ R/m % R/m % R/m % R/m %
0 (air) 7.85 100 7.9 100 8.0 100 8.1 100
4. 96cm 5. 65 72.0 5.7 72.2 5.8 72.5 5.9 73.0
9.90 4.0 51.0 4. 05 51.3 4.1 51.7 4.2 52.5
14.8 3.0 38.2 3.0 38.0 3.0 37.5 3.1 38.3
19.8 2.0 25.5 2.05 26.0 2.1 26.3 2.2 27.2
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Fig 3. Percent of transit dose of “Co radiation.
Curves are plotted using Mix D phantom.
Dotts and circles are percent of transit dose
throngh the phantom combined with Mix D

and cork.
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Table 2. Tumor Air Ratio in rotation Co®™ therapy

P.T.D ‘ Field size

% | 4x6 | 4x8 ]| 5x10]10x10
75.0 0.950 | 0.953 | 0.962 | 0.982
72.5 | 0.940 | 0.943 | 0.953 | 0.974
70.0 | 0.930 | 0.933| 0.944 | 0.965
67.5 | 0.918 | 0.922 | 0.934 | 0.956
65.0 | 0.906 | 0.911 0.922| 0.946
62.5 | 0.894 | 0.899 | 0.911 | 0.937 |
60.0 | 0.882| 0.888| 0.900 | 0.927
57.5 | 0.870 | 0.876 | 0.888 | 0.914
55.0 | 0.855 | 0.861 | 0.874 | 0.901
52.5 | 0.838| 0.845| 0.858 | 0.888
50.0 | 0.826 | 0.833 | 0.846 | 0.875
47.5 | 0.809 | 0.816 | 0.828 | 0.859
45.0 | 0.790 | 0.799 | 0.812 | 0.843
42.5 | 0.772| 0.785| 0.793 | 0.825
40.0 | 0.753 | 0.761 | 0.774 | 0.808
37.5 | 0.731| 0.740 | 0.752 | 0.788
35.0 | 0.708 | 0.716 | 0.733 | 0.767
32.5 | 0.686 | 0.692| 0.709 | 0.745
30.0 | 0.662 | 0.668 | 0.684 | 0.722
27.5 | 0.636 | 0.643 | 0.659 | 0.695
25.0 | 0.607 [ 0.614 | 0.633 | 0.670
22.5 | 0.577 [ 0.583 | 0.601| 0.639
20.0 | 0.547 | 0.556 | 0.569 | 0.609
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Fig 4. Transit dose curves
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Fig 5. Ratio of TAR (Tissue Correction
Factor)
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Fig 6. Ratio of mean Radius (Water Equi-
valent Conversion Factor)
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Fig 7. Variation of transit dose and TAR in
rotation tharapy measurements were per-
formed every time in the initial course
of irradiation
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Fig 8. TAR of various points in chest
cross section
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