AbstractID:6950Title: Theimpad of SBRT treatmentechnique®n dosedeliveryin
presenceof organmotionand deformation

Purpose Theimpactof organ motion and deformation hasbeenstudied for conventionalradiationtherapy.The cumulativedoseis
usually a blurred version of the static plan after motiornrinducedhot and cold spotsaverageout over a large numberof fractions.
However for stereotatic body radiationtherapy(SBRT) treamert where1-6 fractionswith large fractioral doses aretypical, such
impad needsinvestigaion.

Method & Materials:Five liver SBRT casesverestudied. Thetargetswerelocatd in differentregionsof the liver where motionand
deformation varied. 4D-CT imageswere acquired andsottedinto 5 breahing phasesvia externalbreathing signak from a respimatory
managenent systen. For eat case, three static planswere geneated using 3D confamal (3D), dynamicarc (DARC) with MLC
reshajng to targetduringgantryrotation, andIMRT with dynamt MLC delivery techniques

The spdial/temporalinterday of radiation beam(e.g., gantryMLC motion) and organmotion was studiedusing in-housesoftware
The segnenteddoses deliveredto each phasewere regisered usng a defamableregistation algoithm. The delivered to the target
andotherorganswith andwithout motionwerecompared.

Results For eachcag, the threestaticplans were of equivalentquality. Whenthe intemplay of radiationbeamand organmotion was
included dosecoveageto ITV deterbrated.For the worst case the D98/D95 changedt.1%/2.9%, 14.4%/10.8%, and 23.3%28.1%
for 3D, DARC and IMRT techriques respetively. For the beg casethe D98/D95 change <2.1%for all 3 techniquesFor case#2
wherePTV wascloseto thekidney, the meandoseto the kidney changedrom ~2%to ~5% whenmotion wasincluded

Conclusion The spatal/temprd interplayof radiationbeamandorganmotion causesleterioation of the dosecoverageOverall 3D
plars hadtheleastandIMRT plans hadthe mostvariationsbetweerplannedanddelivereddosedistributions.



