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Purpose: To proposeanexact imagereconstruction algorithm basedon Pack-Noo
formulafor a reversehelical cone-beam CT (CBCT) which is potentiallya useful
scanninggeometry for image-acquisitionin image-guidedradiationtherapy.
Method and Materials: Lastyear,we proposed a novel scanninggeometrynamed
reversehelical trajectory for a CBCT imagermountedon a linear accelerator(LINAC)
treatmentsystem,andapplied a chord-basedbackprojection filtration (BPF)algorithm for
exactimagereconstruction. It wasshownthatthereis a middlegapin thereconstructed
imagewhich is dueto lack of chordspassingthrough thegap. Thegapwas removed
whenwe used anadditional long line segmentconnectingtheendpointsof therevere
helices.However,larger patient doseandlongerscantime dueto additionalline scan
werepointedout asdrawbacks of theproposedmethod.In this work, we applied Pack-
Noo formula,which doesnot depend on theexistenceof chordsfor reconstructingthe
exactimage,to proposeanexact image reconstructionalgorithm for a reversehelical
trajectory. Cone-beamdatarequirementfor theproposedalgorithm wasexploitedto
address theconceptof reducedcone-beamscan. A numerical studyusing3D Shepp-
Loganphantomwasperformed.
Results: We showedtheproposedalgorithm can reconstruct theimagewithout anygap
in themiddlefrom thecone-beamdata acquired by a reversehelicalscan.Additional line
scan,which is necessary for chord-basedBPFalgorithmsto removethemiddlegap, is
not neededfor exactimagereconstruction with theproposedalgorithm.
Conclusion: A newalgorithmbasedon Pack-Noo formulafor exactimage
reconstructionin reverse helical cone-beam CT wasproposed.Without anyadditional
line scan which is necessary for chord-based BPFalgorithmsto reconstructthecomplete
image,theproposedalgorithm successfully reconstructedtheimage.


