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Purpose: To quantifythelongitudinal resolutionof theTomoTherapy® MVCT image
andevaluate potential improvementsto theresolution.

Method and Materials: Theimageslicesensitivity profile is measuredusing a thin-disc
methodto approximate a deltaimpulsefunction in thelongitudinaldirection. The
sensitivity profile is measured for several different helicalpitchesandbeamwidths. In
addition, theclinical imagelongitudinalresolution is limited not only by theimageslice
sensitivity profile,but also by theimagespacing.For a constant imagesliceprofile
(constanthelicalpitch and beamwidth), theimagespacingis varied to investigatethe
impactof imagespacing.

Results: With thecurrentTomoTherapy® factory settingsfor thejaw andthedefault
imagepitches(Fine,Normal,andCoarsecorrespondingto 4, 8, and 12 mm of couch
translation pergantryrotation),theslicesensitivity profilesaremeasuredto have a full -
width at half-maximumof 6, 7, and 8 mm for theFine,Normal,andCoarsepitches,
respectively. Reducingthejaw-width by an amountcorrespondingto a 3 mm decreasein
thefield-width at isocenter, and keepingthesamecouchspeedsof 4, 8, and12 mm/rot,
resultsin slicesensitivityprofiles with a full-width at half-maximum of 4, 5, and7 mm.
Finally, usingthethin jaw settingand“Normal” pitch (8 mm/rot), imagesare
reconstructedat thedefault 4 mm interval aswell asat a smaller intervalof 2 mm. The
sagittalandcoronalimages are observedto have a significantlyimproved resolution
usingthesmaller imageinterval.

Conclusion: TheTomoTherapy® systemcurrently offersusersa balance between
imagingspeedandimagequality. However, a thinnerjaw setting and reducedimage
spacingresultin significantlyimproved longitudinalresolutionfor TomoTherapy®
MVCT images, yielding improvedimage quality at thesamescanningspeed.


