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Purpose: In radiationtherapy,it is not uncommon thatoneis interestedonly in a region
of interest(ROI) of thepatient andthatthecenterof theROI doesnot coincidewith the
rotationcenter.Recentdevelopment of CT imagingtheoryallowsthedesign of
innovative approachesto imagingROIs.Thebenefitsof ROI imaging includethe
reduction of imagingdoseto thepatient andof scatterandotherartifacts. In this work,
we proposea newROI imaging approach andinvestigateits potentialapplication to
image-guidedradiationtherapy.

Method: Scanningapproaches have beenproposedfor imagingsuchROIsthrough
Normal varying dynamically illumination collimation of imaging x-raybeam.In this
study,we investigateanddevelop newimagingapproachthatuses a constant
illumination collimationwhile usinganeffective,generaltrajectory throughshifting
detectorandsourcein sucha waythatthex-ray illumination always coversthe ROI.
Fromsuchdata thatcontaintruncations,thebackprojection-filtration (BPF)algorithm
canbeusedfor reconstructing theROI images.

Results: We haveperformednumerical studiesto validateandevaluate this imaging
approach.In thesestudies,we haveuseddigital phantomsto generatedatawith and
without noise. Theresultsof our preliminary numerical studiesindicatethatROI imaging
withoutvaryingthesource collimationduringdataacquisition canbeachieved.

Conclusion: ROI imagingwithout varying thesourcecollimationduringdata
acquisitioncanbeachievedthroughvaryingthedetectorand source positions.The
implication of thework to image-guided radiation therapy canbepotentiallyhigh.


