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Purpose: To demonstrateclinical feasibility of generatingdigital tomosynthesis (DTS) in a singlebreath-hold (BH) periodcompared
to multiple BH periods for CBCT acquisition andto examine on-boardBH-DTS asan efficient alternative to BH-CBCT for target
localization of breath-hold liver treatment.

Methods & materials: 3 patients receiving3D conformal or IMRT treatments to theliver were retrospectively studied. ReferenceDTS
images (RDTS)weregeneratedusing theBH planning CT andBH-DTS imageswere reconstructedusing theprojectionimages
acquiredwith BH-CBCT.Matching betweenon-boardimagesetandreferenceimagesetwasperformedby (1) aligning bonyanatomy
near isocenter and(2) aligning targetsoft tissueusing all image sets. Localization variationswerecalculatedastherelative couch
shiftsin thevertical, longitudinal andlateraldirections, aswell asthe relative couchrotationsin pitch,yaw, androll directions.

Results: 10 – 40 degreesDTS imagescanbeacquiredwithin 1 single BH. Localizationaccuracyis in therangeof 0.2cm and1.0
degreeusing thecoronal-view DTSs and is in therangeof 0.35cm and 1.6degreeusingthefor sagittalviewDTS.The localization
accuracy is comparable eitherusing bony anatomyor usingsoft tissue.

Conclusion:Rapid (< 10 sec.) BH-DTS is moreefficientthanBH-CBCT (> 5 min.) for daily 3D on-boardimage guidanceand
localization of li ver underbreath-hold radiation therapy.
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