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Patient specific conversion of CT number to effective density in proton therapy
treatment planning
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The purpose of this study is to increase the accuracy of patient stopping
power ratio (SPR) estimation, and to decrease the proton range error in treatment planning. One of
the uncertainty sources of proton range estimation in patients is the energy dependence of SPR not
commonly accounted for by dose calculation algorithms. The range error due to this source can be
minimized by assuming a suitable energy in SPR estimation in patients. We determined the effective
energies for proton to be 70 MeV. Another uncertainty source is the insufficient correction of the
beam-hardening effect arising from the mismatch between the size of the object and the calibration
phantom used. The uncertainty would be minimized by selecting the suitable size of the x-ray
calibration phantom in construction of the CT number-to-SPR conversion function. The size was 21.0
cm, which can be used for whole patient body in clinical practice.

Parts of this study have been published in PMB.
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