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Purpose:
A novel electromagnetictracking systemis being usedfor real-time tracking during treatmentdelivery. On board cone-beamCT
imagingis routinely beingusedfor real-time imagingand localization. Concurrentuseof thesetwo modalitiesmight provebeneficial
for correlating imaging and tracking information. The purposeof this study is to investigate the effect of the presence of the
electromagnetic tracking systemon theCBCT imagequality.
Materials and Methods: A commercial CT performancephantom(Catphan,PhantomLaboratory, Salem,NY) containing various
imagequality assessmenttools wasimagedusinga kilovoltageon-boardcone-beamCT system(VarianMedicalSystems,Palo Alto).
An electromagnetictracking system(Calypso® 4D Localization System, CalypsoMedical, Seattle, WA) uses an electromagnetic
array for trackingtransponder positions.
Theimaging qualityassessmentphantom wasimagedwith and withouttheelectromagnetictrackingsystemin place. To quantify the
effect on the image quality, the CT number accuracy,spatial integrity, imageuniformity, high and low contrast resolutionwere
compared.
Results: CT numberaccuracy, spatial linearity and high contrastresolution were unaffectedby the presenceof the array. The
visibilit y of the1% cylindrical low contrastresolution targetswas15 mm and7 mm for with andwithout thearray respectively. The
inherent streakingartifactsdegraded the low contrastimagequality significantly.
Conclusions: Presence of an electromagnetic array significantly degrades CBCT low contrast resolution while other image
performanceparameters areminimally affected. For imaginghuman anatomy, algorithmsto improveimagequality may needto be
developed.
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