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Purpose:
Treatmentplanningstudyfor protonpassive, active beamwith andwithout bolusand
aperture.
Method and materials:
Most beamdeliverysystems in protontherapyusepassivebeamspreadingtechniquesto
conform the doseto the target. Chordoma,meningioma, GBM andother headandneck
cases are routinely treated with passively scattered beamsat many proton centers.
Patchedfields are often used in sparingnormal tissuessurroundingthe targets.This is
achievedby matchingthe distal edge of onebeam with the lateraledgeof anotherbeam
to get good target coverage and reduce normal tissue doses. Boluses are used to
compensatefor the distal contourof the target andtissuedensity variationsupstreamof
the target.This modality offers distinct advantagesover conventional (X-ray) radiation
therapy,viz., no doseto the normal structures distal to the tumor andeasyavoidanceof
normal structuressurrounding the tumor; resulting in low integral doseto the patient.
Passively scatteredproton beams offer limited treatmentfield size, necessitatingthe use
of matching fields to cover larger targets, e.g., medulloblastoma,and cranio-spinal
irradiation. Also thereis increasedrisk of neutroncontaminationfor passivelyscattered
proton beams.Active beam scanning eliminatestheselimitations.This techniquecan, in
principle, be usedwithout the useof bolusesand apertures. However, comparingwith
passively scattered beam,the increasedpenumbra of the active scanningbeam for a
shallower target may compromisetreatmentdelivery by giving increased doseto the
healthytissues.
Results:
In this study,we comparethe passivelyscatteredbeamandactive scanningbeamplans
for theextra-medullary plasmacytomaof theright maxilla, a head andnecktumor.
Conclusions:
A significant reductionin doseto healthy tissuescanbeachievedby usingthescanning
beamtechniquein conjunctionwith a limited use of aperturesandboluses.


