AbstractID: 9277 Title: 4D Planning: dose calculation that accounts for moving beams
and tissue deformation

Purpose: To evaluategheability of 4D TreatmenOptimization andPlannirg, whichis arecentlyavailablefeaturein the MultiPlan®
Treatmemn Planning Systentor 4D treatmet planningfor motion tracking with the CybeiKnife® RoboticRadiosugery System, to
calculatea dosedistributionthattakesinto accountboth beammovemem dueto regiratorymotion andsoft tissue deformation

Method and Materials: A phantomwasdevelogdfor 4D planningvalidaion, contaning atarget thatexhibits periodic motion

driven by amotor, ard acritical strudure adjacento thetarget A 4D CT san of the phanbmin motion wasobtained andatreatment
plancreatedonthis4D CT scanusng Multi Planwith the4D Plannirg module.Thetargethasfiducialsembeddd in it, and
Synchray] RespratoryMotion Tracking Systemwasusedsothat the treatmentbeans followed thetargetmotion. Radiochomic
film was placedin thecritical structureandthetreamentplanwasdelvered Thefil m dos after treatmentvascompared with that
calculatedby Multi Plan usingbath the static dosecalaulation (3D dose)andthatcalculatedusng the4D Planningmodule. The4D
Plannirg moduleusesdeformalie registraton andinformation aboutbeammovemento calculatea dosedistibution thattakesinto
accountboth targetmovemert and tissue defomation duringtreatmen{4D dos9.

Results: Forthe3D doin the coronalfil m, 64.4%of pixelshadadisagreememf 3% or lesshetweermeasuredndprediceddose;
for the4D dosedistribution, 97.6% of pixelshadadisagrementof 3% or less.Using a Gammafunction with a pasingcriterion of
5% dosedifferenceor 3mm distanceto agrement,94.9%of pixels passfor the 3D doseand100.0%of pixelspassfor 4D dose

Conclusion: The4D Planning moduleaccuragly calculateddosein this phantomtestfor amovingtarget.



