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Purpose:To present standalonesoftwarethat allowsfor transferof treatmentplanning
datafrom a treatmentplanningsystem (TPS)in DICOM-RT formatto anyuser-defined
imageanalysisplatform. With this, severaltreatmentplanningtoolshave beendeveloped
outsideof TPSfor 4DCT analysis.

Materials and method: Treatment planningsystemshavebeen primarily viewedas dose
calculationengines,and only recentlyhavebegunintroducing rudimentary toolsdealing
with 4DCT anddeformableimageregistration. Concurrently, there hasbeena
proliferationof imaging software,eitherin public domainor user-written, for thenew
imagingparadigmofferedby 4DCT to studyorgandeformation. There is a disconnect
betweenavailabletreatmentplanningtoolsandthestate-of-art in imageprocessing.
While DICOM-RT standard allows, in theory, for a straightforwardtransfer of treatment
planning data, theclinical experienceis generally anything but this. Thusmost
radiotherapyclinics,without benefit of dedicated programmingand imagingscience
teamsandyet treatingthe majority of patients,areunableto realize thefull potential
offeredby 4DCT or contributevaluableclinical experience.Usinga simplified DICOM-
RT exportfrom TPS, we developed severaltreatmentplanningtoolsfor enhanced
visualizationandimage analysisof 4DCT data.

Results: Varioustoolsfor processing 4DCT data weredeveloped:1) autosegmentationof
normal structuresontophased CTsusinga reference3D CT containinginitial manual
segmentations; 2) automatic generation of internal targetvolume(ITV); 3) targetmotion
characterizationusingcenter-of-masstrajectories; 4) dosevolumehistogramsbased
eitheron maximal target motion,or probability density function; and5) visualization for
studyinggoodnessof registration.

Conclusion: Image analysis tools,which supplementavailableimage visualization using
softwarefrom CERR(WashingtonUniversity, St.Louis) andRCET (University of
Florida),for 4DCT werepresented.This approachallowsfor rapiddevelopmentand
clinical implementationof state-of-art image analysistoolsin treatmentplanning.


