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Fig. 1. CT scan for Human Phantom
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Fig. 7. Comparison of Measurement and TPS Superficial Dose in Halcyon™ and TrueBeam™
(A, Halcyon™ VMAT Comparison of TPS and OSLD Average Dose, B, TrueBeam™ VMAT Comparison of TPS and OSLD Average Dose, C.
Halcyon™ IMRT Comparison of TPS and OSLD Average Dose, D. TrueBeam™ IMRT Comparison of TPS and OSLD Average Dose
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Table 1. VMAT superficial dose comparison of TPS and OSLD measurement
Measurement TPST Difference
Machine Technique Point OSLD" Average o Point dose Gy o

(cGy) (cGy) (cGy)
178.1

Point(M) 178.4 179.6 2.0 177.7 1.9 1.1
182.4
181.7

Halcyon™ VMAT?® Point(R) 176.2 181.0 3.6 179.6 1.4 0.8
185

158.9

Point(L) 157.2 155.9 3.1 161.2 -5.3 -34
151.7
167.5

Point(M) 161.9 163.2 32 174.8 -11.6 -7.1
160.1
1829

TrueBeam™ VMAT?® Point(R) 183.2 1835 0.7 175.5 8.0 4.4

184.5
149.3

Point(L) 152.5 147.3 5.3 146.7 0.6 0.4
140.1

*Optically Stimulated Luminescence Dosimeter(OSLD), TStandard Deviation(SD), TTreatment Planning System(TPS), ¥ Volumetric Modulated

Arc Therapy(VMAT)

Table 2. IMRT superficial dose comparison of TPS and OSLD measurement
Measurement TPST Difference
Machine Technique Point OSLD* Average spt Point dose Gy %
(cGy) (cGy) (cGy)
175.5
Point(M) 1743 1742 1.1 178.3 —4.1 -2.3
172.9
176.3
Halcyon™ IMRT® Point(R) 179.9 179.5 2.5 174.3 52 29
182.4
167.6
Point(L) 170.2 169.7 1.6 166.5 3.2 1.9
171.4
1927
Point(M) 197.3 196.9 32 182.6 14.3 72
200.6
205.0
TrueBeam™ IMRT® Point(R) 2112 209.2 3.0 185.9 233 11.1
2114
183.2
Point(L) 184.2 184 .4 1.1 171.0 13.4 7.3
185.8

*Optically Stimulated Luminescence Dosimeter(OSLD), fStandard Deviation(SD), TTreatment Planning System(TPS), * Intensity Modulated
Radiation Therapy(IMRT)
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A Study on Superficial Dose of 6MV-FFF
in Halcyon™ LINAC: Phantom Study
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Department of Radiation Oncology, Asan Medical Center, Seoul, Korea

Choi Seong Hoon, Um Ki Cheon, Yoo Soon Mi, Park Je Wan, Song Heung Kwon, Yoon In Ha

Purpose: The aims of this study were to compare the superficial dose with Optically Stimulated Luminescence
Dosimeter(0SLD) measurement and Treatment Planning System(TPS) calculation for 6MV-Flattening Filter
Free(FFF) energy using Halcyon™ and TrueBeam™.

Materials and methods: Phantom study was performed using the CT images of human phantom. In the treat-
ment planning system, the Planning Target Volume(PTV) was contoured which is similar to Glottic cancer. Fur-
thermore, Point(M), Point(R], and Point(L) were contoured at the iso-center of head and neck region and 5mm
bolus was applied to the body contour. Each treatment plans using 6MV-FFF energy from Halcyon™ and True-
Beam™ with static Intensity Modulated Radiation Therapy(IMRT) and Volumetric Modulated Arc Therapy(VMAT)
were established with eclipse. To reproduce the same position as the TPS, OSLDs were placed at the iso-center
point and 5mm bolus was applied to compare the error rate after the dose delivery.

Result: The results of the study using human phantom are as follows. In case of Halcyon™, the mean abso-
lute error rates of the point dose using the treatment planning system and the dose measured by OSLD were
1.7%21.2% for VMAT and 4.0+2.8% for IMRT. Also TrueBeam™ was identified as 2.4+0.4% and 8.6+1.8% respec-
tively for VMAT and IMRT.

Conclusion: Through the results of this study, TrueBeam™ confirmed that the average error rate was 2.4 times
higher for VMAT and 3.6 times higher for IMRT than Halcyon™. Therefore, based on the results of this study, If
we need a more accurate dose assessment for the superficial dose, It is expected that using Halcyon™ would be
better than TrueBeam™.

» Key words: Superficial dose, Halcyon™, TrueBeam™, OSLD, TPS
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