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Abstract: Objective To study on the effects of whole carbon fiber treatment couch and virtual treatment couch of VARIAN
linear accelerator IGRT on radiotherapy dose of high energy X-ray in the posterior oblique field of radiotherapy. Methods The
solid water phantom was fixed at the center of treatment couch of accelerator IGRT. The gantry angle was changed to let 6 MV
and 15 MV high- energy X-ray respectively penetrate the thin, medium and thick part of treatment couch from different
incident angles of the beam. The penetration factors (F) were calculated and compared. The radiotherapy plans with and
without virtual couch were designed by treatment planning system (TPS). And the percentage difference (PD) values, the

percentage difference between measured values and values calculated by TPS, were calculated and compared. Results With the
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change of incident angle of the beam, the F of 6 MV and 15 MV X-ray on the thin, medium and thick part of IGRT couch, was

at the lowest level at the gantry angel of 110°, and the corresponding F was respectively 0.9510, 0.9496, 0.9409 and 0.9668,
0.9645, 0.9600. At the gantry angle from 160°to 180°, the PD between the measured values of these three parts of IGRT

treatment couch and the values of corresponding parts of IGRT virtual couch reached the maximum level, respectively 2.79%,

2.37%, 1.81% and 1.15%, 0.90%, 0.53%. At the gantry angle of 120°, the PD between the measured values of these three parts

of IGRT treatment couch and the corresponding calculated values of TPS without virtual couch reached the maximum level,
respectively 1.85%, 2.23%, 3.08% and 1.42%, 1.68%, 1.83% . Conclusion The absolute PD values of TPS with virtual

treatment couch are less than the absolute PD values of virtual treatment couch, so the virtual treatment couch is necessary to

be used. In the posterior oblique field, F and PD are affected by the following three factors, incident angle of the beam,

thickness of whole carbon fiber treatment couch, and energy of high-energy X-ray. F and PD are getting higher with the bigger

incident angles of the beam. F and PD are getting lower with the greater thickness of whole carbon fiber treatment couch.

When the energy of high-energy X-ray is greater, F is getting higher but PD is getting lower.
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