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Purpose: Doseconformality in radiation therapycontinuesto improvewith moresophisticatedtreatmentplanningalgorithms.This
trendhas furtherincreasedtheimportanceof IGRT to ensure thedoseis depositedasintended.This studycomparesthe magnitudeof
shiftsin prostate IGRT asmeasured by two imaging modes:SiemensMV-CBCT andTomoTherapyhelical MVCT.

Method and Materials: A total of 18 patientswith implantedprostatemarkerswerestudied.Patientsweretreatedeitherby step-and-
shoot IMRT on a Siemens’s linacor on a TomoTherapyunit. Prior to eachtreatment,MVCT was acquiredandregisteredwith KVCT
basedon threeimplantedgold markers.Lateral,longitudinalandvertical shiftswere determined.A total of 173daily localizations
from CBCT and425daily localizationsfrom helical MVCT werecollected.In bothcases,imagefusionwascarried out by thesame
group of therapists.The datawasanalyzedretrospectively.

Results: CBCT data: The lateral shifts rangefrom 17mm left to 5mm right; the longitudinal shifts rangefrom 16mmsuperiorly to
6mm inferiorly; the vertical shifts range from 14mm anteriorly to 15mm posteriorly. The mean shift in 3D is 7.7mm. Helical
TomoTherapydata:The lateral shifts rangefrom 10.2mm left to 20.6mmright; the longitudinalshifts rangefrom 10.8mmsuperiorly
to 13.1mminferiorly; the verticalshiftsrangefrom 25.7mmanteriorlyto 11.1mmposteriorly. Themeanshift in 3D is 9.01mm.

Conclusion: The results of the two IGRT imaging modalities demonstrate a similarity in the magnitudeof daily shifts required for
patientsundergoing IMRT for prostate. The shifts aresignificantandwould resultin targetunderdosing,or normal tissueoverdosing,
whennot applied.


