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SELECTED RADIOTHRAPEUTIC PLANNING AND DOSIMETRY FOR
CONSERVATIVE TREATMENT OF EARLY BREAST CANCER. - EVALUATION
AND ANALYSIS FOR THE DOSE DISTRIBUTION MAPS ON PHANTOM -

Etsuyo OGOH

(Received 6 January 1997, accepted 7 August 1997)

Abstract: It is important for radiotherapy in breast conservative treatment to equalize dose
distribution for a conserved breast, as well as to reduce radiation dose for the ipsilateral lung and
contralateral breast. To obtain the optimal method of radiotherapy, I carried out an experimental
study using an original hand-made phantom which was made from Mix-Dp and cork. In these
experiments, I evaluated relative dose using the film dosimetry method and absolute dose using
TLD, with three methods as a function of wedge filter angle; opposed pair method, non-opposed
pair method, and half-field block method. As a result, we concluded that a non-opposed pair
method with a 15-degree wedge filter seems to be optimal for the 4MV-Xray Liniac in our institute.
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Fig. 1 Three methods of radiotherapy combined with

wedge filter (a)Opposed pair method (b)Non-
opposed pair method (c)Half-field block method
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Fig.2 TLD hole-locations of our original hand-made
phantom. We obtained the dosimetric results by
using a TLD, which were inserted into those
holes. (a)conservated breast side (b)contralateral
breast side
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Fig. 3 Photographs of film dosimetry for 4MV X-Ray
(a)Opposed pair method (b)Non-opposed pair
method (c)Half-field block method
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Fig. 4 The dose distribution obtained from film dosimetry (a)Opposed pair
method (b)Non-opposed pair method (c)Half-field block method
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Fig. 5 Relative area from a certain dose level to
maximum dose level for a conservated breast
(a)Opposed pair method (b)Non-opposed pair
method (c)Half-field block method
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Fig. 6 The area for each dose level on the lung in the
conservated breast side (a)Opposed pair method
(b)Non-opposed pair method (c)Half-field block
method
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Table 1 The measured doses by the TLD method in the conservated breast side.

Opposed pair method Non-opposed pair method Half-Field Block method
¥\ WF() WFIS ° | WF30 ° | WF() WF15 °|  WF30 °| WF() WF15 ° | WF30 °
100%  [1009% 100% 100% 100%  [100%  |106% 100% 100%
1 ;98.316.{ cGy 203.946.2 cGy 198.1-t6.0 cGy [191.5+5.8 cGy 191.Sis.écGy 190.3+5.8 cGy |191.7+5.8 cGy [ 191.0£5.8 cGy | 162.9+4.9 cGy
o [099237% [1013E37% |1003£37% [1052£37% 1109537 % | 98ax37% |1138x37% | 99737 |IONTEETH
218.048.2 cGy |207.247.8 cGy | 198.8%7.4 cGy |201.6£7.5 cGy|200.94£7.8 cGy | 187.5£7.0 cGy | 218.248.1 cGy | 190.5£7.1 cGy | 165.8£6.2 cGy
86.7£3.5% | 90.5£3.5% | 00.643.5% | 81.7+3.5% | 86.243.4% | 86.1+3.4% | 79.243.4% | 86.2£3.4% | 98.1£3.4%
3 [172.0£6.0 cOy [184.626.4 Gy | 170.646.2¢Gy |156.545.4 cOy|165.24.5.7 By |163.945.7 cGy |152.045.3 cGy | 164.845.7 cby | 150.645.5 cGy
97.6£3.8% | 97.043.8% | 93.2438% | 87.1£3.8% | 90.5+3.8% | BO.0+3.8% | 87.2+3.8% | 88.4£38% |102.943.8%
4 [193.647.4c0y |197.947.6CGy | 184.857.1 cGy |166.846.4 cOy|173.046.6 Gy | 169.546.5 cGy |157.346.4 cGy | 169.746.5 cGy | 167.7£6.4 Gy
o | oszzsen fozsszx [1osss2w | ssesszn | osizszw |ssieszw | seorszw | o0es2% [1101452%
188.9+9.8 cGy |206.5%10.7 cGy| 204.2:£10.6 cGy|189.0+9.8 cGy|182.249.4 cGy | 181.1:£9.4 cGy | 188.0£9.7 cGy |173.9+9.0 cGy |179.5+9.3 cGy
23.9327% | 299427% | 27.1£27% | 11.6227% | 13.552.7% | 17.8227% | 16.0+2.7% | 187+2.7% | 17.822.7%
B T ati sy e st ey [ sannracty | oosa0eeey| 550407ty | 53820ty | 307108 ety | 35,6400, c6y | 26.040.7 ey
6.9%33% | 9.9+33% | 95+33% | 5.8433% | 67%£3.3% | 69+33% | 61433% | 7.5833% | 9.2+¢33%
T 37505y | 303506 eey | Toosoaeey [V 105 00| T58r04 00y | 13104 ey | 117 a0 s vey | 1aatos sy | 15050400y |
o 27.6527% |355827% | 325%27% | 112827% | 180£27% | 127227% | 106227% | 13.4227% | 174227% |
54.821.5CGy | 72.641.9¢Gy | 64.5%1.7 cy | 21.640.5cGy| 34.540.9¢Gy| 24.3£0.6 cGy | 20.3+0.5cGy | 25.720.6cGy | 28.420.7 cGy

* Point of Fig. 2a
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Table 2 The measured doses by the TLD method in the
contralateral breast side. Relative doses,
compared to the central point in the conservated
breast (Fig. 2a-) assumed as 100%, are showed.

WF(-) WF15 ° WF30 °
1.5+ 0.05 % 22+008% | 27+010%
2.8 £ 0.10 cGy 4.2 + 0.15 cGy 5.2 £ 0.20 cGy
2 1.4 + 0.04 % 2.4 £ 007 % 2.8 + 0.08 %
2.7 + 0.08 cGy 4.5 £ 0.13 cGy 5.3 £ 0.16 cGy
3 1.4 +£0.04 % 2.1 £ 0.07 % 2.5 % 0.08%
2.7 £0.09 cGy 4.0 + 0.14 cGy 4.9 + 0.17 cGy
0.9 +£0.02 % 1.7+ 0.04% 1.9+ 0.05%
1.8 £ 0.04 cGy 3.2 £ 0.08 cGy 3.7 £ 0.10 cGy
2.2 £ 0.08 % 2.7+0.10% 3.5+013%
4.3 £0.16 cGy 6.6 £ 0.20 cGy 7.5 £ 0.25 cGy

* Point of Fig. 2a
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