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This study aims to evaluate the accuracy of the collapsed cone convolution (CCC) algorithm for dose calculation
in a treatment planning system (TPS), CorePLAN™. We implemented beam models for various setup conditions
in TPS and calculated radiation dose using CCC algorithm for 6 MV and 15 MV photon beam in 50X50X50

cm® water phantom. Field sizes were 4X4 cm?, 6X6 cm?,

10X10 cm?, 20x20 cm?, 30X30 cm?® and 40x40

cm’ and each case was classified as open beam cases and wedged beam cases, respectively. Generated beam
models were evaluated by comparing calculated data and measured data of percent depth dose (PDD) and
lateral profile. As a result, PDD showed good agreement within approximately 2% in open beam cases and 3%
in wedged beam cases except for build—up region and lateral profile also correspond within approximately 1%
in field and 4% in penumbra region. On the other hand, the discrepancies were found approximately 4% in wedged
beam cases. This study has demonstrated the accuracy of beam model-based CCC algorithm in CorePLAN™
and the most of results from this study were acceptable according to international standards. Although, the area
with large dose difference shown in this study was not significant region in clinical field, the result of our study
would open the possibility to apply CorePLAN™ into clinical field.
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2. Beam source modeling

CorePLAN™¢] ccC A2k A g Sl Wl FA
Zol] £Z1Ql HH W9 FAA FFAxe EEE A
7| A*M Hl &2 2] 3pgo] Q) ccC RHlE

BAN EF2 BEE AL Aetol 4HY 212
(three source model)= &Y
source model)ol] w2w H 75] e 9 ‘301]/(19] ZA

7] wWE S, factore oS A (D] Q& THE 4 9
o
— kR,
2 1—e o
5.r)=G+m- G, ( sp_Eu)*'Q'”'Au{T} Y]

©}, C,& primary source strength, Cs,i= 1st scattered source
9] strength, A= 2nd scattered source®] strengtho]t}. Ry
27 9] Ist scattered source HHoll F%+ =AM F
HEZ]| E-o]™ Roi= st scattered source”} H*E3}= 1z
9] W= "kA]Zo|t}, k¥ 2nd scattered source Tr<oll A
QolARE Aol ghet 4] AT e A

_%

oZi rlr wu 1o ofk M
o{N

L}F/]-LH‘:‘ 7}0]1:]. 7L UH] o];q_o] Cp, Cs» Ry, Roi, Ao, k

4% Sl AL S(r) The wFe AE 23 3

ol SJato} ARHL.

7 zw 270 W 2431 Zeluole) A AFE
27k QU A% A AHE olgele] 24w Q)
ARl Cp, Cy Ry, Ao, Ry 8|3 kg ARSIt

- 189 -



Joo-Young Jung, et al
in Radiation Treatment Planning System

3. Depth dose and lateral profile modeling
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Table 1. A evaluation criteria for the accuracy of CCC algorithm in CorePLAN.

Beam energy Beam modifier Field size Data
6 MV Open beam 4x4 cm’, 6x6 cm’ PDD
10x10 cm?, 20x20 cm® Lateral profile
30x30 cm’, 40x40 cm’
Wedged beam (15°, 30°) 4x4 cm’, 10x10 cm’ PDD
20x20 cm’ Lateral profile
15 MV Open beam 4x4 cm’, 6x6 cm’ PDD

10x10 cm? 20x20 cm?

Lateral profile

30%30 cm? 40%40 cm?

Wedged beam (15°, 30°)

4x4 cm? 10x10 cm® PDD
20%20 cm?

Lateral profile
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Fig. 1. Comparison of PDD between measured data and calculated data for open beam cases (4x4 cm’, 6x6 cm’, 10x10 cm? 20x20
em?, 30x30 em” and 40x40 cm®) and wedged beam cases (4x4 em?, 10x10 em?, 20x20 cm?) from Varian Clinac 21 EX, (a) 6 MV open
beam case, (b) 15 MV open beam case, (c) 6 MV 15° wedged beam case, (d) 6 MV 30° wedged beam case, (e) 15 MV 15° wedged
beam case (f) 15 MV 30° wedged beam case.
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Fig. 2. Comparison of dose lateral profile between measured data and calculated data of 6 MV open beam cases from Varian Clinac
21 EX, (a) 4x4 co, (b) 6x6 cm’, () 10x10 cm?, (d) 20x20 cm?, () 30x30 cm’, (f) 40x40 cm’.
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Fig. 3. Comparison of dose lateral profile between measured data and calculated data of 15 MV open beam cases from Varian
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