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Fig. 1. Schematic views of the phantom geometry. Three setups
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Table 1b. Calculated and measured dose at the three depths in negative surface phantom setups.

Concave surface

Depth (cm) 5 10 15
Dose (cGy)/Diff. (%) Dose (cGy)/Diff. (%) Dose (cGy)/Ditf. (%)
AAA F1 10x10 Open 105.0 / 1.2 789 / —15 588 / -1.1
F2  10x10 MLC 1037 / -1.3 774 / 16 574 / -1.3
F3 20x20 Open 1139 / 11 88.1 / 15 673 / -1.1
F4 20x20 MLC 1083 / -1.5 820 / -1.9 615 / -1.6
PBC: Batho F1 10x10 Open 105.0 / -1.2 79.8 / 04 59.7 / +04
F2 10x10 MLC 1040 / -1.0 78.7 / +0.1 583 / +0.2
F3 20x20 Open 1122 / 25 88.3 / —1.3 68.5 / +0.7
F4 20x20 MLC 1096 / 04 840 / +0.5 63.8 / +2.1
PBC: M-Batho F1 10x10 Open 105.7 / 0.6 803 / +0.3 598 / +0.6
F2 10x10 MLC 104.7 / 04 791 / +0.6 585 / +0.6
E3 20x20 Open 1131 / -18 888 / 0.7 68.7 / +1.0
F4 20x20 MLC 1107 / +0.7 845 / +1.1 63.7 / +2.0
PBC: E-TAR F1I  10x10 Open 1045 / 1.7 793 / -1.0 592 / -0.4
F2 10x10 MLC 1033 / -1.7 781 / 0.7 579 / 05
F3 20x20 Open 1116 / 3.1 877 / 20 679 / 0.2
F4 20x20 MLC 1090 / 0.9 833 / 04 63.2 / +1.6
Measured F1 10x10 Open 1063 80.1 59.4
F2 10x10 MLC 105.1 78.6 58.2
F3 20%20 Open 115.1 89.5 68.1
F4 20x20 MLC 110.0 83.6 62.5
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Table 1c. Calculated and measured dose at the three depths in positive surface phantom setups.

Concave surface

Depth (cm) 5 10 15
Dose (cGy)/Diff. (%) Dose (cGy)/Ditt. (%) Dose (cGy)/Diff. (%)
AAA F1 10x10 Open 89.0 / +0.3 66.8 / +0.7 50.0 / +0.8
F2 10x10 MLC 879 / +0.6 654 / +0.6 48.6 / +0.8
F3  20x20 Open 96.2 / +0.5 747 | +04 57.9 / +0.5
F4 20x20 MLC 91.9 / 01 694 / 0.1 523 / 0.3
PBC: Batho F1 10x10 Open 901 / +1.6 671 / +1.1 500 / +0.8
F2 10x10 MLC 88.8 / +1.6 65.6 / +0.9 487 / +1.0
F3 20x20 Open 996 / +41 76.6 | +2.8 58.6 / +1.7
F4 20x20 MLC 98 / +3.1 713 / +2.6 534 / +1.8
PBC: M-Batho  F1 10x10 Open 90.0 / +1.5 67.0 / +1.0 199 / +0.6
F2 10x10 MLC 88.7 / +1.5 65.6 / +0.9 48.7 / +1.0
F3 20%20 Open 9.5 / +4.0 765 [/ +2.7 58.6 / +1.7
F4 20x20 MLC 948 / +3.1 712 / +25 534 / +1.8
PBC: E-TAR F1 10x10 Open 899 / +1.3 671 / +1.1 50.0 / +0.8
F2 10x10 MLC 886 / +14 65.6 / +0.9 488 / +1.2
F3 20%20 Open 9.2 / +36 766 / +2.8 58.7 / +1.9
F4 20x20 MLC 943 / +25 713 / +26 534 / +1.8
Measured F1 10x10 Open 88.7 66.4 49.6
F2 10x10 MLC 874 65.2 48.2
F3 20x20 Open 95.7 74.5 57.6
F4 20x20 MLC 92.0 69.5 52.5
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Table 2. Dose difference between calculation and measurement, and comparison with criter'ia of acceptabilities from AAPM
Report-62 and |IAEA TECDOC-1540. The values for items were determined from the results of field F1 and F3 at

Flat-surface®. F2 and F4 in Flat-surface®
convex-surface?.

. F1 and F3 at concave and convex-surface®

, and d) F2 and F4 at concave and

I Criteria (%) AAA (%) Batho (%) M-Batho (%) E-TAR (%)
ems

AAPM  lAEA min : max min : max min : max min : max
Square fields” 1.0 2.0 -01 : +0.3 00 : +11 +0.1 : +11 0.0 : +1.0
MLC-shaped fields” 20 3.0 0.7 : +03 01 : +1.7 01 : +1.7 ~0.1 : +1.6
Ext. surface variation® 1.0 3.0 -15 : +0.8 —25 : +4.1 -1.8 : +4.0 —3.1 : +3.6
3D Inhomogeneities? 5.0 40 -1.9 : +0.8 25 : +4.1 -1.8 : +4.0 31 : +36
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Fig. 4. Error histogram for calculation algorithms of Anisotrophic analytical algorithm (a), Batho power law (b), Modified Batho

power law (c), and Equivalent TAR (d) in Eclipse.
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Accuracy Evaluation of Treatment Planning System Using
Irregular-surface Water Phantom
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Kyo Chul Shin®, Young Kee Oh', Jeung Kee Kim" Moon June Cho***, Jun Sang Kim®**

xDepartment of Radiation Oncology, Wonkwang University, School of Medicine, Iksan,
TInstitute of Wonkwang Medical Science, lksan, TResearch Institute of Clinical Medicine, Chonbuk National
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We evaluated on the calculation accuracy of treatment planning system (TPS) with phantom having convex and
concave surface. The TPS is Eclipse (Varian, USA) using both algorithms AAA and PBC for photon dose
calculations. PBC algorithms have three corrections of Batho, modified Batho (M-Batho), and equivalent TAR
(E-TAR). The field sizes were 10x10 cm? and 20Xx20 cm?, and MLC-shaped fields for these fields. We measured
doses at three depths 5, 10 and 15 cm in phantom of SSD=90 cm in the condition of inserted farmer chamber.
For given conditions, we have calculated dose with these algorithms and compared them with measured doses.
In AAA the calculated doses (dose/MU) were agreed to measured doses within £1% in flat and convex surface
and were under estimated with —1.9% maximum in concave surface. In PBC the calculated doses were over
estimated with +1.7% and +4.1% respectively in flat and convex surface and the differences were from —-3.1%
to +2.1% in concave surface. In comparison of criteria from AAPM and IAEA reports, and statistical analysis
for these results, it is found that the AAA's results are in good agreement with measured values and the M—-Batho's
results are generally good agreed with measured values among PBC algorithms.

Key Words: Treatment planning system, lrregular surface, Phantom
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