
AbstractID: 8332 Title: Quality and accuracy of cone beam computed tomography gated by active breathing
control.

Purpose: To evaluatethequality andaccuracyof conebeamcomputedtomography(CBCT) gatedby activebreathing control (ABC) for
imageguidance.

Method and Materials: Comparisons weremadebetweenconventional ABC-CBCT (stop and go), modified ABC-CBCT (a method to
speed up theacquisitionby slowing thegantryinsteadof stopping during freebreathing), andfreebreathingrespiration correlatedCBCT.
All CBCT imageswere acquired with an Elekta LINAC equipped with an on board KV imagerwith two gantry speedsettings. Speed
changesfor themodified ABC-CBCT weretriggered by theABC. Breathhold andfreebreathingpatternsusedwere:(breathhold seconds
/ freebreathingseconds)3 / 15,5 / 10,and10 / 15.

Imagequality wasassessedwith a CATPHAN with high contrast,low contrast, anduniformity inserts. CT numberlinearity wasevaluated.
Registrationassessment(bonyand soft tissue)wasquantifiedwith bothananthropomorphicanda quality assurancephantom. A calibration
phantom wasusedto assessgantryangle accuracywith respectto gantryspeedmodulation.

Results:Conventional ABC-CBCT scantime for thebreathhold patternsassessed rangedfrom 2.3 to 5.8 minutes. Modified ABC-CBCT
scantime rangedfrom 1.4 to 1.8 minutes, andrespiratory correlated CBCT scanstook 2.1 minutesto complete. CT numberlinearity for
ABC gatedscanswas comparable to a normal clinical scan with all projections. Registration accuracyfor small, large, and rotational
correctionswaswithin 1 mm and1 degree. Gantryangleaccuracywaswithin 1 degreefor all scans.

Conclusion: Modified ABC-CBCT (slow gantryduring breath hold) scanscan potentially improve the efficiency of conventionalABC-
CBCT (stop and go), or replace respirationcorrelatedCBCT,without degradation of performancefor imageguidancepurposes.
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