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tomosynthesis

Purpose: To investigatethefeasibilityof using digital tomosynthesisto extractvolumedatafrom imagesproducedby a CCD-based
electronic portalimagingdevice(EPID).

Method and Materials: A simple phantomgeometry wascreatedby placingseveral contrasting materialamongstlayersof 1cmthick
bolus.Nine imagesof thephantomwereacquiredusingtheCCD-basedEPID mountedon a Varian 2100C/D linearaccelerator.
Images were takenfrom 340° to 20° in 5° stepsusing1 MU perimage.A morerealisticcase usinga humanoidphantomand
implantabletumormakers was investigated. Theacquireddata waspost-processedusing a shift-and-addalgorithm implementedin an
in-housedevelopedsoftware. The processingof theimagesallowsthereconstruction of coronalslicesat variousdepths in the
phantom for positionalverification.

Results:Theresults from the reconstructeddigital tomosynthesisimagesin thebolusphantom demonstrate thattheobjectsat the
planeof thetomosynthesisare in focuswhile other structuresthatwere out of planewere blurred.Reconstructedimagesusing
implantabletumormarkersin ananthropomorphic phantom werecomparableto theonesreconstructedby a treatment planning
systemfrom megavoltageCT data.

Conclusion: While structuresnot on thereconstructedplanearenot completelytakenout of theimage,theyareblurredenoughthatit
is obviouswhethertheyare on thereconstructedlevel or not. Theresults obtained from this experimentconfirm theviability of using
this low-dosetechniqueto obtain CT-quality planarimagesthatcanbeusedfor patientpositioninganddaily targetlocalization.


