
AbstractID: 7626 Title: A Practical Filmless Technique of Determining CT Beam Width

Purpose: To developa filmless techniquefor themeasurementof CT beamwidth for QA.

Method and Materials: Imagesof pre-patientcollimated CT beamswere acquiredusingFuji computedradiography(CR) cassettes
anddirect-exposurefil m (DF). CR cassettes wereexposedusing 80kV, 10mAs to avoidsignalsaturation.TheDF wasexposedat
80kV, 30mAsto achievea properoptical density. TheDF imagewasdigitizedthenlinearized. To achievea propersignal rangefor
CR,variousplate-readingprotocols were evaluated. An IDL programwasdevelopedto automaticallyhandleboththedigitized film
anda variety of CR imagesizes. “Unprocessed”logarithmic CR data werelinearized,which is critical to validatetheFWHM. The
program executesin aninteractive fashion,wherebytheuser selects thebeamto analyze.Theprogramdeterminesthebackground
signalfor subtractionthensamplesmultiple cross-beamprofilesto form anaveragedprofile. Theprofile is smoothedandtheFWHM
is determined.

Results: Underproperconditionsof imageacquisition, results showbothDF andCR are appropriatetechniquesfor beamwidth
measurements. TheCR techniquedemonstrateda high level of reproducibility with a coefficient of variationbelow0.5%. Also, the
CR resultswerewithin 0.3mm of specifications. Usingvarioussizesof CR cassetteshada minimal effecton theresults. However,if
theproperly exposedimageis saturateddueto aninappropriateCR plate readingprotocol, theinaccuracyis substantial (>1mm). The
techniqueworkedwell for annual tests of six GE scanners.Over a widerangeof beamwidth configurations,all measurements were
within 0.9mm of specifications.

Conclusion: A technique for determination of CT beamwidth in a fi lmlessenvironmentwasdevelopedand tested. The results
obtainedusingCR yield accurate measurements of CT beamprofile width. Thetechnique is effective,practical, andhasprovento be
robust.


