AbstractID: 6993 Title: Use of the 4D Phantom to Test Real-Time Targeted Radiation
Therapy Device Accuracy

Purpose: To createa motionfixturecapdle of testing reattimetargetedadiaion thermpydeliverysygems.

Method and Materials: The 4D Phantomsacusbm postioning sysemwith stage for accurateeproducton of 3D intemal tumor
motionand1D external surrogatemotion. A standardil m box fil led with solid waterwassentthroughtwo 3D lung tissue
trajectoies,onefrom 4DCT andspirometry dataandthe othermeasuredrom afiducial markerthathadbeenbronchoscopically
implantedin a caninelung. An exterral triggersynchronzedmotion with the beginningof therapy, andthe 4D Phantongatedthe
linear acelerabr via aredl relay basel on the reattimelongitudinal position of treatmenfisocenter Thegatingwindows 3mmand
4mmlong,encom@ssecendexpirationfor eachmotion trajecory. A four-field, 6MV, 3DCRT planfrom arandomlychoserlung
cancermpaientwasdeliverel andmeasuredor static andfor gatedandungatdtreatmens with each motion trajectoy. Thedistance
from the edgeof thefilm to the edge of the treamentfield wasusedto align pairs of films for anaysis in RIT.

Results: Thedosedistributions’ relative posiionsvariedwithin 2-6mm. Postalignmentcomparisondetweenstaticandmotion
films reveaédlarge misdosedregiors. Thegatedfilm s hadfewerareasandsmadler magnitudeof dosimetrc error than did the
ungdedfilms, buthot spotsof 10% errorwerepresengevenin thegatedfilms.

Conclusion: The expeimentreveaéda sygenetic shiftin thatthedose was centeredht an avelge phantomposition ratherthanthe
plannedireatmentisocerter. Additionally, althoughgatingreduce dosimetricerrors dueto tissuemotion theycanoccurduring gated
radiation ddivery. Furtherwork is neededto deermireif static film dosmetry is sufficient for QA of gatedtherapy. The4D
Phantomis capableof improvedreal-time targetedradiation therapy QA.



