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Advanced treatment techniques(e.g., IMRT, protons) areable to deliver moreconformaldosedistributions. However, they may causepotential
risks for secondmalignanciesdueto increasedscatteredradiation.
Protons depositsecondary doseoutsidethe treatment volume mainly via neutrons(generatedeither in the patient or the treatmenthead). In
particularfor passivescatteredproton beams,a generalstatementaboutthis dose cannotbe madebecausethe yield andenergyof theseneutrons
depends on several factors, e.g. the characteristicsof the beamentering the treatmenthead,the material in the doublescattering system and the
modulatorwheel,andthe field sizeincidentto the patientspecificcollimator.Thelattercaneasily causeneutron dosevariationsup to two ordersof
magnitude (the neutron dosedeliveredby treatment headgeneratedneutronsdecreaseswith increasingcollimator opening). Severalexperimental
and simulateddata from passivescatteredprotonbeamsshowthat the biologically effective neutron dose(weightedby a quality factor) could be
higher or even lower than scattered dosesin photon therapy.However,dependingon the beamline design and the field sizeusedfor a specific
treatment it might be significantlyhigher in some rare cases. Becausethe neutron doseis dominatedby the contribution from the treatmenthead,
proton beamscanningproducesa muchlower neutron background thanpassive scattering.Presumably, it delivers the lowestscattereddose of all
treatment modalities.
The likelihood of developing secondary cancerdependson both the scattered doseto the whole bodyandthe high-dosevolume.Depending upon
the dose responserelationship, a main concern may not be the dosefar away from the field (e.g. from neutrons), but the dosedeliveredto, or
directlyadjacentto, thetarget.The integraldosewith anytypeof photonbeamsis higher thanwith proton beams.
Educational objectives: 1. To understandthe determinantsof neutron radiation in proton beamtherapy2. To understand risks associated with
neutronsdoses


