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Purpose: To reporton our establishmentof a completeprediction modelfor a protontherapydelivery
systemexclusively usedfor thetreatmentof ocular melanoma.
Method and Materials: Our ocularbeamline,with a maximum range(R) of 4cm,employsa largelibrary
of rangemodulator wheels to deliver flat SOBPswith anyR andalmostany modulationwidth (M). We
quantified theeffect on the output of R, M, aperturesize,off-axisratio,andmodulatorwheeldesign.
Output measurementswere obtainedfor anextensive set of SOBP ranges,modulationwidths, andfield
sizes.
Results:For theoutput model to beapplicable for bothpartial modulation (M90<R) and full modulation
(M90≥R), it wasessential we adoptedthe use of M100, i.e. thedistancebetweentheproximal anddistal
100%isodoselevel. Applying a modif ied versionof theoutput prediction model by Kooy andBortfeld,
basedon a singleparameter ‘r ’ equaling (R-M100)/M100, we obtainedanaccuracy of 5.1%(1SD).
Extendingthemodelwith a linear correction for therange,of about11% percm, reducedthis accuracyto
1.9%,with a 95%confidence interval of –3.2%to 4.1%. Overa rangeof aperture sizesfrom 8mmto
28mmdiametertheoutputincreasedlinearly with 2%. Smalleraperturesshowa largereductionin output
dueto proton dis-equilibrium but are not usedfor clinical treatments.Theindividual designof modulator
wheelshad a negligible effect whenthe SOBPis flat. Theoff-axis ratio wassmaller than1%.
Conclusion:Rangeandmodulation arecontrolledwithin 0.5mm.Using M100 and extendingtheoutput
prediction modelwith a linearrangeeffect, allows usto predict outputsfor bothpartial andfull
modulationSOBPsto within 1.9%(1SD),which we deemto beclinically acceptable.


