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Purpose: Linac-basedradiosurgery is performedusing arcsdeliveredat differentcouchangles.Thegoalof this studyis to presentthe
ideaof track-based,instead of arc-basedplanning.Variousbeam tracks canbedelivered to a given isocenterif thecouch and gantry
are rotating simultaneously. Such a techniquewould bea modification of theMcGill techniqueintroducedin 1987.
Method and Materi als: In theory, track-basedplanningshould haveadvantagesover the arc-based planningbecauseevery set of
acceptable arc-basedplansis a subset of all acceptabletrack-basedplans.Thetotal-arc-degreeparameterin arc-based planningwould
be replaced by the track lengthover a spherewith a unity radius.In order to illustratetrack-basedplanning, several differentplans
usinglarge numberof 10-degreearcs andappropriate couchrotationsbetweenadjacentarcswere generated.The dose distributions
werecalculated usingthe XKnife TPS(Radionics,Boston, MA). Severaltreatmentplanswerecreatedfor several targetsshapes and
sizes.A track-basedplan for a lesion with AP elongation (the most difficult ellipsoid target)was compared with two conventional
singleisocenter plans(15-mm cone).
Results: The threeplans for the AP-elongatedlesion achievedthe same conformality (PITV 1.4). However, the track-basedplan
delivered significantly lower dosesto thesurrounding normal braindefinedby thevolume receiving20%and50%of theprescription
dose(20.8cc & 4.7vs.32.3 cc & 5.6). Thesizeof theisodoselineswasalsosmaller for thetrack-basedplan(5.9 cm & 3 vs. 19.7cm
& 4.2). Similarly, thetrack–basedplanningachieved similar conformalitieswith all targets.
Conclusion: Thereis no doubt that thetrack-basedplanningwill bemore flexible andoffer a greatervarietyof solutionscomparedto
arc-basedplanning.Track-basedplanning could bethefutureof automated forwardor inverseplanning.


