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Fig. 1. VERO, Linear Accelerator
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3 0.994 0.6
4 i 4 0.992 0.8
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10 0.993 0.7
Table 2. Maximum deviation of ball in phantom isocenter with X—axis direction
Measurement Deviation (mm)
Gantry Ring
1 2 3 4 5 6 7 8 9 10 Auvr, SD
270 0 0.00 0.20 0.00 0.00 0.00 0.00 0.20 0.00 0.00 0.00 0.04 0.08
0 0 0.20 0.20 0.00 0.20 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.10
90 0 0.20 0.20 0.40 0.20 0.20 0.20 0.20 0.40 0.40 0.40 0.28 0.10
180 0 0.20 0.40 0.00 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.09
180 20 0.20 0.40 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.40 0.24 0.08
90 20 0.20 0.40 0.40 0.20 0.20 0.20 0.20 0.40 0.40 0.20 0.28 0.10
0 20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.00 0.20 0.20 0.18 0.06
270 20 0.20 0.20 0.00 0.20 0.20 0.20 0.20 0.00 0.00 0.20 0.14 0.10
270 340 0.20 0.20 0.00 0.20 0.20 0.20 0.20 0.00 0.00 0.20 0.14 0.10
0 340 0.20 0.20 0.00 0.20 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.10
90 340 0.20 0.20 0.40 0.20 0.20 0.20 0.20 0.40 0.20 0.40 0.26 0.10
180 340 0.20 0.40 0.20 0.20 0.20 0.20 0.20 0.40 0.20 0.20 0.24 0.08
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Table 3. Maximum deviation of ball in phantom isocenter with Y—axis direction

— Ring Measurement Deviation (mm)
1 2 3 4 5 6 7 8 9 10 Avr, SD

270 0 -0.20 | —=0.20 0.00 | —=0.20 0.00 0.00 0.00 0.00 | —0.20 0.00 | —0.08 0.10
0 0 0,00 | —0.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 | —0.02 0.06
90 0 0.00 | —0.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | —0.02 0.06
180 0 0.00 | —0.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | —0.20 | —0.04 0.08
180 20 0.00 | —0.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | —=0.20 | —0.04 0.08
90 20 0.00 | —0.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | =0.20 | —0.04 0.08
0 20 0.00 | —0.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | —0.02 0.06
270 20 -0.20 | —-0.40 | —0.20 | —-0.20 | —-0.20 | —0.20 | —0.20 | —0.20 | —0.20 | —0.40 | -0.24 0.08
270 340 -0.20 | —-0.40 | —-0.20 | —-0.20 | —0.20 | —0.20 | —0.20 | —-0.20 | —0.20 | —0.20 | -0.22 0.06
0 340 0.00 | —0.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | —0.20 | —0.04 0.08
90 340 0.00 | —0.20 0.00 0.00 0.00 | —0.20 0.00 0.00 0.00 | =020 | —0.06 0.10
180 340 0.00 | —0.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | —0.02 0.06

Table 4. Point Dose Calibration Factor(CF) (unit: nC)
Measurement | Dose(Gy) 1 2 3 4 5 6 7 8 9 10
1 0.302 0.304 0.304 0.31 0.31 0.30 0.295 0.302 0.299 0.302
2 1 0.302 0.304 0.304 0.31 0.31 0.30 0.295 0.302 0.299 0.301
3 0.302 0.305 0.304 0.309 0.31 0.30 0.295 0.303 0.299 0.302

Table 5. Point Dose Measurement (Result)

1 2 3 4 5 6 7 8 9 10 [ ar | s
Planned Dose(Gy) 1053 | 1095 | 1021 | 1115 | 1217 | 1491 | 661 | 1435 | 1604 | 853
Measurement(Gy) 10.54 | 1091 | 1019 | 11,06 | 12,14 | 1497 | 655 | 1424 | 16,13 | 847
Difference( %), {3% | 0.08 | 034 | 032 | 080 | 026 | 040 | 097 | 077 | 054 | 071 | 052 \ 0.28

3F P42 e 7145} Calibration Factor(CF) ference between the reference beam quality
£ 275I9lcHTable 4). 71§ 5745 4L=< IAEA TRS— Qo and the user quality Q
3980014 Harst= ofef AtA[A]el tiiste] AzA
A2l AR $ FA10) MG A4 248 A ADE Ak 248 Agk) 931 2t 097 %, Ha
A& v|ast ek (Table 5). 0.08 %= Z7EL o= A7 3 % ool

Dua = MyNpwakog, +eeeereererseresmeeeeneanen. [A11]

Do : Absorbed dose to water in the user’s beam of
quality

M, Fully corrected chamber reading

Npwa : Chamber calibration factor

koq . Factor that corrects for the effect of the dif-
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Assessment on Accuracy of Stereotactic Body Radiation
therapy (SBRT) using VERO

Department of Radiation Oncology, KyungPook National University Chilgok Hospital
Lee Wi Yong, Kim Hyun Jin, Yun Na Ri, Hong Hyo Ji, Kim Hong I, Baek Seung Wan

Purpose: The present study aims to assess the level of coherency and the accuracy of Point dose of the Isocen-
ter of VERO, a linear accelerator developed for the purpose of the Stereotactic Body Radiation Therapy(SBRT).

Materials and Method: The study was conducted randomly with 10 treatment plans among SBRT patients in
Kyungpook National University Chilgok Hospital, using VERO, a linear accelerator between June and December,
2018. In order to assess the equipment’s power stability level, we measured the output constancy by using PTW-
LinaCheck, an output detector. We also attempted to measure the level of accuracy of the equipment’s Laser,
kV([Kilo Voltage) imaging System, and MV(Mega Voltage] Beam by using Tofu Phantom(BrainLab, Germany) to
assess the accuracy level of geometrical Isocenter. We conducted a comparative analysis to assess the accuracy
level of the dose by using an acrylic Phantom(30x30x20 cm), a calibrated ion chamber CC-01(IBA Dosimetry),
and an Electrometer(IBA, Dosimetry).

Results: The output uniformity of VERO was calculated to be 0.66 %. As for geometrical Isocenter accuracy, we
analyzed the error values of ball Isocenter of inner Phantom, and the results showed a maximum of 0.4 mm, a
minimum of 0.0 mm, and an average of 0.28 mm on X-axis, and a maximum of -0.4 mm, a minimum of 0.0 mm,
and an average of -0.24 mm on Y-axis. A comparison and evaluation of the treatment plan dose with the actual
measured dose resulted in a maximum of 0.97 % and a minimum of 0.08 %.

Conclusion: The equipment’s average output dose was calculated to be 0.66 %, meeting the +3 % tolerance,
which was considered as a much uniform fashion. As for the accuracy assessment of the geometric Isocenter,
the results met the recommended criteria of +1 mm tolerance, affirming a high level of reproducibility of the pa-
tient’s posture. The difference between the treatment plan dose and the actual measurement dose was calculat-
ed to be 0.52 % on average, significantly less than the 3 % tolerance, confirming that it obtained predicted does.
The current study suggested that VERO equipment is suitable for SBRT, and would result in notable therapeutic
effect.

» Key words: VERO, SBRT, Isocenter, Point dose, Accuracy
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