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Purpose: This clinical studyevaluatesdigital tomosynthesis(DTS) technology for daily
imagingguidancefor partialbreastirradiation(PBI) andcomparesits positioning
accuracyto the3D CBCT technique.Comparedto CBCT, DTS offers lower imagingdose
and thegeometricalflexibilit y thatparticularly suitsPBI.

Methodsand Material : Tenpatientsundergoing PBI wereimagedusingan on-board-
imagermountedon a Varian 21EX linearaccelerator. Following theinitials setupusing
skin markersand 2D KV/MV radiographs,a CBCT scanwasacquiredto provide 3D
positioning guidance. A subsetof theCBCT projectionswereusedto reconstruct a stack
of DTS image slicesusing theFeldkampfil teredback-projection algorithm. To optimize
soft tissuecontrast,theDTS imageswerereconstructed for the45-degree obliqueview
along which thetumorbed,breasttissues,bones,andlung were well separated.Coronal
and sagittalDTS viewswerealsoreconstructed for comparison. The inter-fraction
position deviations betweenthe1st fractionandeachof thesubsequentfractions were
measured by coronal-DTS,sagittal-DTS,oblique-DTS and CBCT asfour independent
technologies.Differencesbetweenthesetechnologies and their clinical impact were
evaluated. The evaluator waswell trainedfor DTS technology.

Results: Eighty-five imaging datasetswere obtainedfrom 10 patients. Surgical clips
(whenpresent)werevisible in all threeDTS views.Thetumor bedhadthebestcontrastin
theoblique-DTS.One-dimensionalpositioning differencesbetweenDTS (averagedover 3
DTS views) and CBCT were ~0.1 cm when surgical clips were usedin the registration
and ~0.2cmwhenthetumorbedwereusedin theregistration.

Conclusion: DTS is equivalent to CBDT asa 3D imaging techniquefor daily patient
positioning of PBI but with lessmechanicalconstraints andimagingdose.
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