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presenceof organmotionand deformation

Purpose: The impactof organ motion anddeformation hasbeenstudied for conventionalradiationtherapy.The cumulativedoseis
usually a blurred version of the static plan after motion-inducedhot and cold spotsaverageout over a large numberof fractions.
However, for stereotactic body radiationtherapy(SBRT) treatment where1-6 fractionswith largefractional doses aretypical, such
impact needsinvestigation.

Method& Materials:Five liver SBRTcaseswerestudied.Thetargetswerelocated in different regionsof theliver where motionand
deformation varied.4D-CT imageswere acquiredandsorted into 5 breathing phasesvia externalbreathing signals from a respiratory
management system. For each case, threestatic planswere generatedusing 3D conformal (3D), dynamicarc (DARC) with MLC
reshaping to targetduringgantryrotation, andIMRT with dynamic MLC delivery techniques.

The spatial/temporalinterplay of radiation beam(e.g., gantry/MLC motion) and organmotion wasstudiedusing in-housesoftware.
The segmenteddoses deliveredto each phasewereregistered using a deformableregistration algorithm. The delivered to the target
andotherorganswith andwithout motionwerecompared.

Results: For eachcase, the threestaticplans wereof equivalentquality. Whenthe interplay of radiationbeamandorganmotion was
included, dosecoverageto ITV deteriorated.For the worst case,the D98/D95changed4.1%/2.9%, 14.4%/10.8%, and 23.3%/28.1%
for 3D, DARC andIMRT techniques, respectively. For the best case,the D98/D95changed <2.1%for all 3 techniques. For case#2
wherePTV wascloseto thekidney, the meandoseto thekidneychangedfrom ~2%to ~5%whenmotion wasincluded.

Conclusion: Thespatial/temporal interplayof radiationbeamandorganmotion causesdeterioration of the dosecoverage. Overall, 3D
plans hadtheleastandIMRT plans hadthe mostvariationsbetweenplannedanddelivereddosedistributions.  

 


