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Purpose: A majorconcern whenplanning radiationtreatmentsto previouslyirradiatedpatientsis thepossibility of overlapof
radiation fields with thoseof previoustreatments,soaccurate dose mapping from previousplansis essential.Current composite
planningdoesnot accountfor anatomicalvariationsbetweencourseswhenmappingpreviousdose.Thepurposeof this work is to
demonstrateproof of principlethattreatmentplanningbasedon deformableimageregistrationcanbeimplementedon a commercial
treatment planningsystem.(Pinnacle3, Philips Healthcare,Milpitas CA)

Methodsand Materials: Threethoracicpatientswereselectedfrom our institution usinganIRB-approved retrospective chartreview.
Conventional anddeformable compositeplanswerecreatedfor 2 patients whosecourseswere separatedby 23 (PatientA) and67
(PatientB) months.Conventional, deformable,andinversedeformablecompositeplanswerecreatedfor thethird patient(PatientC)
who underwentre-planning11 daysafterthe initial planningduringa single courseof treatment. Computerscripts were developed
andrun to mergecourseinformationand enable inverseplanningon mergeddatasetswith deformeddosedistributions.Dosevolume
histograms(DVH) of thelungs, heart, spinal cord,andtargetvolumeswerecreated.

Results:For PatientsA and B respectively, 10%of theplanningtargetvolumefor thedeformedcompositeplanreceivedmorethan
88Gyand 124Gyversus 70Gy and 94.6Gyfor theconventionalplan.For Patient C thegross tumorvolumereceiving95%of the
prescribeddosewas 96.5%, 93.75%,and99.54%for the conventional,deformed,andinversedeformedcompositeplansrespectively.
Therewas li ttle changein DVHs of critical structuresfor all plans.

Conclusion: Deformable compositeplanninghasthepotential to identify issuesthatarenot seenin conventionalcomposite planning.
Furthermore,inversedeformable compositeplanninghastheability to increasetargetdoseuniformity, but thedeformableregistration
still needsto bevalidated.


