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The problemof intrafracton tumortargetpositioning canbedividedinto two separatgroceses: (1)
estimding therealtimetargetpositionand (2) repositbning the beamto accounftor intrafracton target
motion. Severalsolutionsexistfor both target position estimaticn andbeamrepogtioning, howeverin
principalany metlod of posiion estimationcoud beintegmatedwith any methodof bean reposdtioning.
Note thatbeamrepositioningcanincludemoving thetarget to align with the beam(e.g.couchmation),
whichin thetargetreference is the sameasmovingthe beamto align with thetarget.

Thereare severd commonfeaturesn targetposition estimaton systems.First, thatin theabsnceof a
reakttime volumetricimaging systen, the targetpostion is estmatedfrom surogatesandthusthereis
uncertanty in the postion of thetargetwith respecto the suriogates.Secad, for all but EPID-based
methodgargé postion estimationis independenof the treatmenbeamard thereforecarefulqudity
assiranceis requred to ensurethe accuratepositionestimaton with respectto thetreatmenbeam.

Thereare alsoseeralcomma featuesof the beamrepositoning systems. First, control systemsawith
seonday feedbak arerequiredto ensue accurateandpreciserealtime mechanicamotion. Secongthat
thereis a dday betweenthe targetmotionandthe beamrepositioring. This delaycausesdelaytime
dependat errorswhich canbereducedwith predictionalgorithms.

Thevarious targd posiion estimaton andbeamrepositoning processesither in development or availabk
for clinical usewil| bedescribedandcontrasted.

Educationabbjectives:
1. Understand the sefarationof thetargetposition estimation andbeamrepositioningproceses.
2. Understand the advantageanddisadwantage®f severareaktimetargetposition estimation
systems
3. Understand the advantageanddisadwantage®f severabeamrepositionirg systems

Somereseachin this areaat Stanfordis suppoted by Varian Medical Systems.



