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Purpose:
Daily setupfor headandneck (HN) radiotherapy(RT) canvaryrandomly duepartially to neck
rotation. This variationalongwith anatomy changecannot betotally correctedby thecurrent
rigid translation.A full -scopere-optimizationbased on thedaily CT takestoo long to be
practical with thecurrentplanningtechniques. A novel rapidcorrection schemethatcanbeused
online to correctfor bothinter-fractional setupvariationand anatomychangefor HN RT is
presented.

Material andMethod:
Theschemeconsistsof two major stepsaftertransferring planningcontoursto theCT of theday
by means of deformableregistration(MIMVISTA): (1)beam/segmentaperturesmorphing
(SAM) basedon differencesbetweenplanningcontoursandnew contours, and(2) segment
weightoptimization (SWO) for thenew apertures.SAM is accomplishedby applyingthe spatial
relationshipbetweentheplanningtargetcontourandtheapertures to thenewtargetcontour.
Dosedistributionfor eachnewaperturewasgeneratedusing a planningsystemwith a fast dose
engineandhardware (Prowess),andwasinput into a newly-developed SWOpackageusinga
fast sequentialquadratic programming. Theentireschemewastestedbasedon thedaily kVCT
imagesacquiredfor representativeHN IMRT cases treatedwith a linac and CT-on-Railscombo
(CTVision, Siemens).

Results:
Thetargetcoverageand/orOAR sparing degradation,arisingfrom thecurrent standard
repositioningfrom rigid registration with the CT of theday,canbecorrectedby thepresent
SAM/SWO scheme.Thetarget coverageandOAR sparing for theSAM/SWO planswere found
to beequivalentto theoriginal plan. TheSAM/SWOprocesstook 5-8 min for thehead and neck
casesstudied.

Conclusion:
Theproposedaperturemorphingwith weightoptimization is an effectiveapproachfor correcting
inter-fractional patientsetup andanatomic changesfor headand neckcancerradiotherapy.


