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Purpose: TomoTherapyMVCT canbecarried out usingthreedistinct imagingmodes:Fine,Normal andCoarse.Thesecorrespondto
a CT slice thicknessof 2 mm, 4 mm and6 mm.In this study we evaluate a newUltrafinemodeallowing slicethickness of 1 mm.
Measurements in a phantomare carried out to estimatetypical patientdosefor all 4 modes.Imagequality for thevariousmodesis
compared.

Method and Materials: A standardTomoTherapy solid water“cheese”phantom wasusedfor all dosimetricanalyses.Measurements
weremade at superficial (0.5cm) anddeep(15.0 cm) regionsusing ionization chambers.Imagequalitywasevaluated usinga
megavoltageCT phantomcontaining 0.067-1.0Lp/mm. In addition, clinical imagesof a craniumcontaining 2 mm gold markers were
alsoevaluatedfor quality. Thecollimator width wasmaintainedat standardsettingsfor Fine,NormalandCoarsemodes,andreduced
to finer settingsfor thenewUltrafinemode.

Results:Thecollimatoropeningon our unit wasmeasuredat isocenterandwasfoundto be0.69cm in thethreestandardmodes,and
0.39 cm in thenewUltrafinemode.Themeasuredimaging dosewas:Ultrafine 2.07cGy,Fine2.44cGy,Normal 1.30cGyandCoarse
0.90 cGy.Doseat superficial anddeepregionswassimilar. Theaxial views for all four modesshowsimilar resolutionasexpected
sincea 512x512matrix is usedregardlessof mode. However,thesagittal imagesshowconsiderableimprovement, in bothphantom
andclinical studies,whenimagedin Ultrafine mode.

Conclusion: A newUltrafine collimatorsetting for TomoTherapy,allowing a resolutionof 1 mm in thesagittalplane,is
characterized. This improvementis gained withoutincreasedpatientexposurecomparedto the standard2 mm Finemode.This new
imagingmodeis expectedto beparticularly usefulin radiosurgery.


