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Purpose

X-raybeamto grid alignment is crucial for acquiringhigh-qualityportablechest
radiographs.Thepurposeof this work was to measurex-raybeamto grid alignmentby
imaginga customalignmentphantomduringroutineacquisitionof portablechestimages
acquiredusingcomputedradiography(CR). A better understandingof typical beam
alignmentin theclinical practice is expected to beusefulto specify themost appropriate
grid ratio andto helpfoster better in-roomalignment.

Materials andMethods

Thedisk-shapedphantomwas 5 cm in diameterand1 cm tall. A 2 cm diameter ring of
sixteen2 mm tungstenballswaspositionedat theentrancesurface of thephantom and a
4 cm ring of twenty-four balls waspositionedat theexit surface. Computer analysisof
thephantomon theCR imageprovidedfor measurementof the3D spatial locationof the
x-ray focal spotwith respect to theimagecenter.

Results

Trial measurements usinguniform exposureimagesdemonstratedthat the(x, y, z)
locationof thefocal spotwith respect to theimageplanecouldbemeasuredwith error
lessthan2% of thex-ray source to imagedistance. A preliminary clinical trial using20
portable chestimagesdemonstratedthatmisalignmentof thex-raybeamto thegrid
rangedfrom 0 to 14 cm (average= 6 cm) in thedirectionperpendicularto thegridlines.

Conclusions

A phantomandimageanalysis applicationwas developedto measure thex-raybeamto
grid misalignmentfor CR portable chest radiographs.Initial measurementsshowedthat
theprecisionis appropriatefor this task. Preliminaryclinical studiesdemonstrateda
relatively wide variationin alignment in theclinical practice. Theresultsof this work
wil l beusedto fosterbetteralignmentand to specify themost appropriategrid ratio for
portable chestimaging.


