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Purpose: To quantify the maximuminitial proton kinetic energy necessaryto treat a given percentageof patientswith rotational
proton therapyand to examinethe impact of this energy thresholdon the cost and feasibility of a compact, gantry-mountedproton
accelerator treatment system. Method and Materi als: Onehundredrandomized treatmentplansfrom patients treatedwith IMRT
wereanalyzed. Themaximum radiologicalpathlength from thesurfaceof thepatient to thedistaledgeof the treatmentvolume was
obtained for 180ºcontinuous arc proton therapyandfor 180ºsplit arc proton therapy(two 90º arcs) using CT# histogramsfrom the
Pinnacle treatmentplanning system. In each case, themaximum energy necessary to treata patientwith protonswascalculatedusing
proton rangetablesfor various media. In addition, Monte Carlo simulationswereperformed to quantify neutron production in the
patient asa functionof maximum initial protonenergy. Results: Thewidely acceptedvalueof 250MeV neededto treat 100percent
of patients with protonswas confirmed. However,it was shown that 90 percentof patientscould be treatedat 198 MeV, and 95
percentof patientscould be treatedat 207 MeV. Decreasingthemaximum protonenergyfrom 250 MeV to 200MeV decreasesthe
total neutron energy fluence createdin the patient by a factor of 2.3. Conclusions: It is possible to significantly lower the
requirements on the maximum energy of a compact proton acceleratorif the ability to treat a small percentageof patients with
rotational therapyis sacrificed. This decrease in maximum energy,along with the correspondingdecrease in neutron production,
could lower thecostandeasetheengineeringconstraints on a compactprotonacceleratortreatment facility. Confli ct of Interest: An
authorof this studyhasfinancial interestin Tomotherapy,Inc., which haslicensedprotonaccelerator technology.


