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- Dosimetric Comparison of Radiation Treatment Techniques for Breast Cancer :
3D-CRT, IMRT and VMAT -
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(a) 3D-CRT (b) IMRT (c) VMAT
Figure 1, Axial field image for setup of (a) 3D-CRT, (b) IMRT, and (c) VMAT,
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Figure 2, Dose volume histograms of PTV and Whole body for 3D-CRT, IMRT, and VMAT,
Table 4, Dosimetric comparison of DVH parameters for PTV and Whole body
3D-CRT IMRT VMAT 3D-CRT IMRT VMAT
PTV Body
V30(%) 100 100 100 1.9 2.0 2.3
V60(%) 100 100 100 1.7 1.5 1.5
V90(%) 94.5 98.2 9.1 1.3 1.0 1.0
D30(Gy) 50.8 49.3 49.9 0,025 0.205 0,449
D60(Gy) 50.3 48.0 49.0 0.015 0.022 0.024
D90(Gy) 47.1 47.0 47.6 0.004 0.006 0.006
Dmean(Gy) 49.7 48.5 49.2 0.952 1.596 1.876
Table 5, Dosimetric comparison of DVH parameters for OAR
3D-CRT IMRT VMAT 3D-CRT IMRT VMAT 3D-CRT IMRT VMAT
Liver Lt Lung Rt Lung
D30(Gy) 0.28 2.26 2.61 0.01 1.39 2.79 0.39 5.58 6.63
DG60(Gy) 0.14 0.56 1.03 0.02 0.72 1.36 0.19 2,73 3.11
D90(Gy) 0.03 0.29 0.40 0.03 0.24 0.33 0.05 0.35 0.56
Dmean(Gy) 0.25 2.49 2,49 0.01 1.26 2,02 0.36 4.06 5.01
Esophagus Cord Lt Breast
D30(Gy) 0.06 3.49 2.59 0.02 1.41 0.95 0.32 5.46 6.91
DG60(Gy) 0.02 0.25 0.31 0.01 0.09 0.12 0.12 1.49 5.09
D90(Gy) 0.01 0.07 0.08 0.00 0.02 0.02 0.03 0.96 3.71
Dmean(Gy) 0.03 1.62 2.02 0.01 0.73 1.06 0.25 3.95 6.08
Trachea Heart Stomach
D30(Gy) 0.11 0.46 0.66 0.19 5.84 7.90 0.02 1,00 1.57
DG60(Gy) 0.07 0,22 0.25 0.07 4.66 5.62 0.01 0.51 0.73
D90(Gy) 0.04 0.12 0.13 0.01 1.63 3.51 0.00 0.26 0.43
Dmean(Gy) 0.08 0.59 0.59 0.14 4.76 0.92 0.01 0.98 1.34
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Figure 3, Dose volume histograms of each organs for 3D-CRT, IMRT, and VMAT,
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Dosimetric Comparison of Radiation Treatment Techniques for Breast Cancer:
3D-CRT, IMRT and VMAT

Bo-Ram Lee"? - Sun-Young Lee? -

Myong-Geun Yoon”

D Department of Bio—convergence Engineering, College of Health Science, Korea University

Z)Depar[mem of Radiation Oncology, Yusung Sun Medical Center

The purpose of this study is to compare method in the treatment of breast cancer using dose index.
And, it is to find the optimized treatment technique to the patient. The phantom filled with tissue-equiv-
alent material were used simulation and treatment as techniques of 3D-CRT, IMRT, VMAT was planned us-
ing Eclipse v10. By using HI(homogeneity index), CI(Conformity index), OED(Organ equivalent dose),
EAR(Excess Absolute Risk), were assessed for each treatment plans, HI and CI of 3D-CRT, IMRT, VMAT
were calculated 16,89, 11,21, 9.55 and 0,59, 0.61, 0.83, The organ average doses of Lt lung, Rt lung, liver,
heart, esophagus, cord, Lt breast, trachea and stomach were 0,01 ~ 2,02 Gy, 0.36 ~ 5,01 Gy, 0.25 ~ 2.49
Gy, 0.14 ~ 692 Gy, 0,03 ~ 2.02 Gy, 0,01 ~ 1.06 Gy, 0.25 ~ 6.08 Gy, 0.08 ~ 0,59 Gy, 0.01 ~ 1.34 Gy,
respectively, The OED, EAR of the IMRT and VMAT show higher than 3D-CRT.

As the result of this study, we could confirm being higher dose index(HI, CI) in IMRT and VMAT than
3D-CRT, but doses of around normal organs was higher IMRT, VMAT than 3D-CRT.

Key Words : Breast cancer, Simulation, Organ Equivalent Dose, Excess Absolute Risk
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