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Influences of positioning-board of different materials on the absorbed dose

NIU Zhen-yang, FEI Zhen-le, DUAN Zong-jin, LI Zhi-jie, WANG Lei
Department of Radiation Oncology, No. 105 Hospital of Chinese People's Liberation Army, Hefei 230031, China

Abstract: Objective To explore the influence of positioning- board of plexiglass and carbon fiber on the absorbed dose.
Methods Solid water phantom was fixed at the center of treatment couch. The absorbed doses of the isocenter point with or
without positioning-board in different gantry angle changing from 0° to 80° were measured, and the X ray attenuations of
different positioning-boards were calculated. Treatment planning system (TPS) software was finally applied to carry out the
simulated calculation for different gantry angels and different positioning-boards. Results When 6 MV X ray was applied, the
absorbed dose attenuation of carbon fiber positioning-board was 1.8%-3.1%), while that of plexiglass positioning-board was
5.1%-8.5%. When 15 MV X ray was applied, the absorbed dose attenuation of carbon fiber positioning-board was 1.3%-2.2%,
while that of plexiglass positioning-board was 3.5%-5.7%. The attenuation was significantly worse with the increasing ray
penetration thickness. When the gantry angle was 50°-60°, the attenuation rate reached the highest. Measured results and TPS
simulated results were consistent. Conclusion The absorbed dose attenuation of plexiglass positioning-board is 2-3 times than
that of carbon fiber positioning-board. Dose correction is necessary for treatment plan design, and plexiglass positioning-board
is not appropriate for clinical radiotherapy.
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Tab.1 Average measurement values of the absorbed dose when 6 MV X-ray was applied
Gantry angle (°
ltem ry angle ()
0 10 20 30 40 50 60 70 80
Comparison (cGy) 80.52 79.96 78.41 75.66 71.27 64.46 59.79 63.31 65.71
Carbon fiber (cGy)  79.01 78.50 76.91 74.11 69.61 62.63 57.96 63.11 65.50
Plexiglass (cGy) 76.36 75.80 74.08 71.06 66.25 59.03 54.91 63.01 65.57
2 15 MV XS & BRI S0 EHNEE
Tab.2 Average measurement values of the absorbed dose when 15 MV X-ray was applied
Gantry angle (°)
Item
0 10 20 30 40 50 60 70 80
Comparison (cGy) 93.58 93.04 91.73 89.49 85.79 80.08 75.95 79.23 81.24
Carbon fiber (cGy)  92.35 91.81 90.50 88.11 84.48 78.62 74.35 79.00 81.01
Plexiglass (cGy) 90.27 89.73 88.26 85.71 81.78 75.57 72.17 79.00 81.08
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Tab.3 Dose attenuation rates of 6 MV X-ray

Gantry angle (°)

Item

0 10 20 30 40 50 60 70 80
Carbon fiber (%) 1.875 1.826 1.913 2.049 2.329 2.839 3.061 0.316 0.320
Plexiglass (%) 5.166 5.203 5.522 6.080 7.044 8.424 8.162 0.474 0.213

F4 15 MV XEERWFEZEE

Tab.4 Dose attenuation rates of 15 MV X-ray

Gantry angle (°)

Item
0 10 20 30 40 50 60 70 80
Carbon fiber (%) 1.314 1.341 1.346 1.542 1.527 1.823 2.107 0.290 0.283
Plexiglass (%) 3.5637 3.558 3.783 4.224 4.481 5.632 4.977 0.290 0.197
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Fig.1 Comparison of the attenuation rate of different

positioning—boards
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Fig.2 Calculated monitor unit (MU) of treatment planning
system (TPS)
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