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Purpose:
Flat-panel x-raydetectiontechnology hasallowedfor efficient datacollection with simplified gantries. By usingthis technologyand
focusing on headandneck scanning, highly compactportable volumeCT (VCT) scanners canbeconstructed. We presenta portable
unit designedwith theintraoperative environmentin mind. A number of novelapproacheswereused in this systemdesign includinga
pivoting front axlefor joint transportabili ty andstability; a dual x-raysourcedesignfor maximizing field-of-view andminimizing
source-to-detector distance; anoffsetgeometryfor maximizing thetransaxialfield-of-view; andbuilt -in leadedacrylic to minimize
scattered radiation.

Method and Materials:
We present the xCAT prototype, a portableflat-panel VCT system. We presentCT images from this systemof a headphantom, line
pair phantom, andinitial clinical studies. We alsomeasured patient dose using thermoluminescentdosimetersandmeasured the
scattered radiation profile at several points aroundthescanner.All acquisitionsweremadeat 120kVp andapproximately80 mAs.

Results:
ThexCAT systemis highly mobileand weighs around450 poundsandis 31” wide, 40” long and66” tall. The imagevolume has a 22
cm transaxial diameterand is 13 cm in axial extent. Line pairsup to 12 lp/cm areclearlyvisible in thereconstructed images.Head
scansproducegoodimagesof high contrastfeatureswith a low patient effective dose(approximately0.25mSv). Measuredscatter
dosewas 1.5µGy at the position of theoperator’sthyroid.

Conclusion:
ThexCAT is a highly portable VCT scannerthatproducesimagesacceptablefor bonewindowimaging. As such, it should have
significantutilit y for high contrast imaging situationssuchasintraoperativesinusimaging. For more generalpurpose scanning,
significantimprovementsin low contrast imagingwil l benecessary.
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