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Purpose: To proposea new approachto on-line adaptve radiaton therapy(ART) in which daily imageaaquisition, plan adaptation
andradiation delivery are peformed concurently. Method and Materials: Daily imagingwas performed using an on-boardcone
beam CT imagingsysem X-ray projedionswerecontnuousy aajuired asthe gantryrotatesbetwea treatmentpositions A filtered

backprojection algoithm was usedto reconstuct 3D digital tomosyrhesis(DTS) images from the limited angk x-ray projection

daa. An edgedetdion algorithm was usedto autormatically segnent the 3D DTS images asthe gantry arrives at eachtreatment
postion. The treatmentplan was then re-optimized for the most recent DTS image contous using modified dired apeture
optimization (DAO). To testour systema modelrepresentig an avera@ prosiatecasewasgeneated.A treatmeniplan basd on this

original anatony was createdusng our DAO system To simulate inter-fractional prostatedeformations,threeclinically relevant
deformations (labeled:small mediumandlarge)weremodeledby sysematicallydeforming the original anatony. The ahility of our

integated approachto adaptthe original treatrent plan to accountfor the anatomydeformatiors was investgated Reaults: The

original treament plan becomesclinically unaccepable for all threedefomations, basedon the dosevolume constrains from the
Radiotterapyand Oncology Group 0415progate protocol. Using our integratecapproacto on-line ART, the original treatmenfplan
was sucaessfully adgted to arrive at a clinically acceptableplan for all three anabmy deformations with the treatmenttime
drasticdly reducedccomparedto the curentortline ART procedire. Conclusion: We havedevelopeda newapproacto on-line ART

in which imageacqusition, plan adapation andradiaton delivery aretemporaly integrated We haveshownthatit cansucesstilly

aday the origind treamentplan for threeclinically relevantprodate deformationswhile consideably reducingtreatmenttime.



