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A novel method of measuring the HU value of Varian carbon fiber Exact IGRT Couch and its

clinical application
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Abstract: Objective To develop a novel method for measuring the Hounsfield Unit (HU) value of the surface carbon fiber
material of the Varian Exact IGRT Couch, and to establish a treatment couch model in the treatment planning system (TPS)
for correcting the attenuation of radiation dose caused by the treatment couch. Methods Two different field combinations
were used to measure the radiation dose attenuation at the thin end and the middle medium-thickness part of the Varian Exact
IGRT Couch. Dose deviations were measured when radiation passed through the treatment couch or not. Multiple sets of
different HU values for the couch surface materials were defined in the TPS, and the dose difference between with and
without couch was calculated under the same conditions as the measurements. The HU value of the treatment couch material
corresponding to the actual measurements was found by data comparison and analysis. Results The attenuation for two
interpenetrating fields was -2.49% to -1.69% at the thin end, and -3.43% to -2.23% at the medium-thickness part. The
attenuation for multiple oblique incident fields ranged from -3.12% to -2.17% at the thin end, and that was -3.59% to -2.86%
at the medium-thickness part. When the HU values of the couch model's surface and internal materials in the TPS were
defined as -500 and -960, for two interpenetrating fields, the attenuation was -2.57% to -1.53% at the thin end, and -3.28% to -
2.18% at the medium-thickness part; while for multiple oblique incident fields, the attenuation was -3.12% to -2.21% at the
thin ends, and -3.42% to -2.43% at the medium-thickness part. These calculated results were consistent with the actual

measurement values. For 40 verification plans, the average point dose difference between measurement and calculation in
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TPS were 0.90% and 0.89% at the thin end and medium-thickness part, respectively. Conclusion This novel measurement

method can measure the HU value of the surface carbon fiber material and internal foam material of Exact IGRT Couch.

Defining the HU values of these two materials of the couch model in the TPS as -500 and -960 can correct the radiation dose

attenuation caused by the treatment couch, thereby improving the dose accuracy of the target volume and organs-at-risk.

Keywords: Exact IGRT Couch; treatmen tcouch; attenuation; Hounsfield Unit value; couch model
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Figure 1 Cross—sectional view of Exact IGRT Couch
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Figure 2 Thicknesses of different positions of Exact IGRT Couch
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Figure 3 Setup of solid water on treatment couch
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Figure 4 Dose differences of two interpenetrating fields at the thin end of couch and those of two

interpenetrating fields in TPS calculation with thin couch model
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Figure 5 Dose difference of two interpenetrating fields at the medium—thickness part of couch and those

of two interpenetrating fields in TPS calculation with medium—thickness couch model
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Figure 6 Dose difference of multi interpenetrating fields at the thin end of couch and those of

multi interpenetrating fields in TPS calculation with thin couch model
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Figure 7 Dose difference of multi interpenetrating fields at the medium—thickness part of couch and

those of multi interpenetrating fields in TPS calculation with medium—thickness couch model
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Figure 8 Passing rates of verification plans with predicted HU value in TPS
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