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Disclosures

ÅOur team currently supports 25 CT systems. 

Presently they are from only two manufacturers 

(GE and Siemens)

ï10 distinct scanner models (all multi-slice)

ï12 distinct multi-slice models in our practice since 1998

ÅExamples come from the systems I know best

ÅAm an ñequal opportunityò critic, so if I know 

about weaknesses (or strengths) of other systems, 

Iôm happy to share those also.
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The first thing you need is a ñdictionaryò



Technology Assessment Initiative: Summit on CT Dose

http://mayoresearch.mayo.edu/ctcic/educational-resources.cfm
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Clarity, Transparency, and Uniformity
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Collimation vs. Slice Width
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The next thing you need is data

ÅWhen is a 5-mm not a 5-mm?

ÅWhich pitch values give best images?

ÅWhich collimations are most/least dose efficient?

ÅWhich reconstruction algorithms/kernels have 

ñspecial featuresò or alter CT number accuracy?

ÅWhich bowtie is used for which scan modes?

ÅWhich focal spot is used when?

Åetc.



Technology Assessment Initiative: Summit on CT Dose

Measured width of ñ5 mmò image
Full vs. Plus reconstruction option
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Full or Plus Mode

ÅFull modewill retain the prescribed slice thickness

ÅPlus modewill give you a thicker slice thickness 

than prescribed (about 20% thicker, e.g. a 5 mm 

becomes a 6 mm). Correspondingly, noise level 

will be about 10% lower. 
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Pitch vs. Image Quality

ÅIn spiral CT, image noise is dependent on pitch

ïTo compensate, mAs must be changed as pitch is 

changed

ïRelationship is linear on some systems, but not all

ÅRelationship is different for cardiac reconstructions

ïNoise is INDEPENDENT of pitch in cardiac CT

ÅImage width can be affected by pitch

ÅWindmill and cone beam artifacts affected by pitch

ïWindmill artifacts discussed in talks by Gupta, Morin
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Courtesy D. Platten et al. ImPACT (RSNA 2003)

Study to evaluate cone beam artifacts

ÅA thin-walled object with edges at an angle to the scan plane

ÅRate of change of funnel shape is constant along the z-axis

ÅScanned in air, the funnel has high contrast (~ 500 HU)
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Example images

ÅSingle slices through the 

funnel appear as rings

ÅMIP image of many slices 

results in a wider ring

ÅIf perfect the images should 

be uniform

Courtesy D. Platten et al. ImPACT (RSNA 2003)
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Cone-beam algorithm on and off
ÅLow pitch (0.5), Siemens Sensation 16

Standard Cone-beam (AMPR)

Courtesy D. Platten et al. ImPACT (RSNA 2003)
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Cone-beam algorithm on and off
ÅHigh pitch (1.5), Siemens Sensation 16

Standard Cone-beam (AMPR)

Courtesy D. Platten et al. ImPACT (RSNA 2003)



Technology Assessment Initiative: Summit on CT Dose

Cone-beam algorithm on and off
ÅHigh pitch (1.5), Philips Mx8000 IDT

Standard Cone-beam (COBRA)

Courtesy D. Platten et al. ImPACT (RSNA 2003)
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Cone-beam algorithm on and off
ÅHigh pitch (1.5), Toshiba Aquilion 16

Standard Cone-beam (TCOT)

Courtesy D. Platten et al. ImPACT (RSNA 2003)



Technology Assessment Initiative: Summit on CT Dose

Cone-beam algorithm with pitch
ÅGE LightSpeed 16, cone-beam reconstruction always on

0.562 0.938 1.375 1.735

Courtesy D. Platten et al. ImPACT (RSNA 2003)
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Clinical relevance

Standard

Cone-beam
Courtesy D. Platten et al. ImPACT (RSNA 2003)


