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Fig. 1. IMRT Plan
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Fig. 2. TLD calibration for eMV
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1. Point Mean Dose(cGy)
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Percentage Difference(%Diff)
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B 72 Point A2] Aeko 2 37| uj o] =& Point

Table 1-1. Reference Value of TLD

Ref
TLD_1 4265.2
TLD_2 42549
TLD_3 4383.2
TLD_Av, 4301.1




Table 1-2. IMRT with apron Value of TLD
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A B C D E F G H | J
IMRT TLD_1 79925 | 32553 406.0 135.8 1103 79.8 61.9 544 345 29.1
with TLD 2 86743 | 36272 | 4899 145.1 102.9 78.1 65.1 53.0 33.1 27.5
apron TLD 3 84972 | 30112 | 4608 132.6 107.7 73.3 648 50.5 29.9 254
(count) TLD_Av. 8388.0 | 32979 | 4523 137.9 107.0 77.1 64.0 526 325 274
(cGy) TLD_Dose 195.0 76.7 10.5 32 2.5 1.8 1.5 1.2 0.8 0.6
Table 1-3. IMRT without apron Value of TLD
A B C D E F G H | J
IMRT TLD_1 8680.9 | 33639 | 5384 2153 186.1 1128 88.7 79.8 56.0 30,7
without TLD 2 7591.7 | 3622.4 567.9 2102 172.6 1231 98.4 923 60.7 30.4
apron TLD 3 8397.3 | 30553 | 523.8 203.3 164.2 127.5 91.2 84,7 623 31.6
(count) TLD Av, 82233 | 33472 543 4 209.6 174.3 121.1 92.8 85.6 59.7 30.9
(cGy) TLD Dose | 191.2 77.8 12.6 49 41 28 22 2.0 14 0.7
Table 1-4. 3D 45° wedge Value of TLD
A B C D E F G H I J
3D, 45W TLD 1 81993 | 666.6 349.5 209.7 178.2 136.3 1218 95.7 79.1 38.0
without TLD 2 8867.9 665.8 350.5 201.1 180.7 129.5 107.6 103.3 744 39.8
apron TLD 3 88219 | 6442 359 4 2136 168.8 1418 112.0 1123 723 | 364
(count) TLD_Av, 8629.7 658.9 353.1 208.1 175.9 135.9 113.8 103.7 75.3 38.0
(cGy) TLD Dose | 200.6 15.3 82 48 41 32 2.6 24 18 0.9
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Table 2. Percent Difference(%)

A B C D E F G H | J
Plan IMRT 100.0% 29.8% 6.2% 1.8% 1.0% 0.6% 0.0% 0.0% 0.0% 0.0%
3D_45W 100.0% 4.8% 5.6% 3.5% 2.8% 2.2% 0.0% 0.0% 0.0% 0.0%
IMRT w/o 100.0% 40.7% 6.6% 2.6% 2.1% 1.5% 1.2% 1.0% 0.7% 0.4%
TLD IMRT with 100.0% 39.3% 5.4% 1.6% 1.3% 0.9% 0.8% 0.6% 0.4% 0.3%
3D_45W w/o 100.0% 7.6% 4.1% 2.4% 2.0% 1.6% 1.3% 1.2% 0.9% 0.4%
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Evaluation of Ovary Dose of Childbearing age Woman
with Breast cancer in Radiation therapy

Department of Radiation Oncology, Korea University Guro Hospital, Seoul, Korea

Sung Jun Park, Yeong Cheol Lee, Seon Myeong Kim, Young Bum Kim

Purpose: The purpose of this study is to evaluate the ovarian dose during radiation therapy for breast cancer in
women of childbearing age through an experiment. The ovarian dose is evaluated by comparing and analyzing
between the calculated dose in the treatment planning system according to the treatment technique and the
measured dose using a thermoluminescence dosimeter (TLD). The clinical usefulness of lead (Pb) apron is in-
vestigated through dose analysis according to whether or not it is used.

Materials and Methods: Rando humanoid phantom was used for measurement, and wedge filter radiation
therapy, 3D conformal radiation therapy, and intensity modulated radiation therapy were used as treatment
techniques. A treatment plan was established so that 95% of the prescribed dose could be delivered to the right
breast of the Rando humanoid phantom 3D image obtained using the CT simulator. TLD was inserted into the
surface and depth of the virtual ovary of the Rando hunmanoid phantom and irradiated with radiation. The mea-
surement location was the center of treatment and the point moved 2 cm to the opposite breast from the center
of the Rando hunmanoid phantom, 5cm, 10cm, 12.5cm, 15cm, 17.5cm, 20cm from the boundary of the right
breast to the center of treatment and downward, and the surface and depth of the right ovary. Measurements
were made at a total of 9 central points. In the dose comparison of treatment planning systems, two wedge fil-
ter treatment techniques, three-dimensional conformal radiotherapy, and intensity-modulated radiation therapy
were established and compared. Treatments were compared, and dose measurements according to the use of
lead apron were compared and analyzed in intensity-modulated radiation therapy. The measured value was cal-
culated by averaging three TLD values for each point and converting using the TLD calibration value, which was
calculated as the point dose mean value. In order to compare the treatment plan value with the actual measured
value, the absolute dose value was measured and compared at each point (%Diff].

Results: At Point A, the center of treatment, a maximum of 201.7cGy was obtained in the treatment planning sys-
tem, and a maximum of 200.6cGy was obtained in the TLD. In all treatment planning systems, 0cGy was calcu-
lated from Point G, which is a point 17.5cm downward from the breast interface. As a result of TLD, a maximum
of 2.6cGy was obtained at Point G, and a maximum of 0.9cGy was obtained at Point J, which is the ovarian dose,
and the absolute dose was 0.3%~1.3%. The difference in dose according to the use of lead aprons was from a
maximum of 2.1cGy to a minimum of 0.1cGy, and the %Diff value was 0.1%-~1.1%.

Conclusion: In the treatment planning system, the difference in dose according to the three treatment plans did
not show a significant difference from 0.85% to 2.45%. In the ovary, the difference between the Rando humanoid
phantom's treatment planning system and the actual measured dose was within 0.9%, and the actual measured
dose was slightly higher. This did not accurately reflect the effect of scattered radiation in the treatment planning
system, and it is thought that the dose of scattered radiation and the dose taken by CBCT with TLD inserted were
reflected in the actual measurement. In dosimetry according to the with or without a lead apron, when a lead apron
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was used, the closer the distance from the treatment range, the more effective the shielding was. Although it is
not clinically appropriate for pregnancy or artificial insemination during radiotherapy, the dose irradiated to the
ovaries during treatment is not expected to significantly affect the reproductive function of women of childbear-
ing age after radiotherapy. However, since women of childbearing age have constant anxiety, it is thought that
psychological stability can be promoted by presenting the data from this study.

» Key words: Breast Cancer, Scatter dose, Ovary, TLD
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