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Overview

ÅClinical Considerations

ÅTechnical Considerations

ïRotation time and mA

ïPitch

ïImage thickness

ïCollimation settings

ïkiloVoltage

ïReconstruction algorithm 
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Clinical Considerations

ÅScan time

ïSingle breath-hold

Å<15 seconds

ïLess patient motion

ÅEspecially peds

ÅEmergency room

Breathing motion in upper image
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Clinical Considerations

ÅHigh-contrast

spatial resolution

ïFine detail

ïThin images
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Clinical Considerations

ÅLow-contrast

resolution

ïLow noise

ïOrgan boundaries

& structures
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Clinical Considerations

ÅDose

ïNot too high

ïNot too low

ïMatched to clinical task & patient size
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Rotation Time

ÅAffects

ïTotal scan time (proportional)

ïNoise / Low contrast resolution

ïDose (proportional)

Generally want to minimize rotation time

ÅNote:

ïIV contrast timing may need adjustment

ïmA needed may exceed tube/generator limits
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mA

ÅAffects

ïNoise / Low contrast resolution

ïDose (proportional)

ÅNote:

ïmA near tube/generator limits can be problematic 

(especially when dose modulation is used)
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ÅAffects

ïTotal scan time

ïNoise / Low contrast resolution

ïDose

ÅNote:

ïPitches >1 may increase slice thickness (vendor-

specific)

ïPitches >1 may require mA to be increased near limits

Pitch
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Pitch

Pitch: 0.562

CTDIvol: 162 mGy

Pitch CTDIvol

0.562 162

Variable pitch. 

All other 

parameters 

constant.

6 mm

5 mm
4 mm

3 mm

25 mm
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Pitch

Pitch: 0.562

CTDIvol: 162 mGy

Pitch CTDIvol

0.562 162

Variable pitch. 

All other 

parameters 

constant.
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Pitch

Pitch: 0.938

CTDIvol: 97 mGy

Pitch CTDIvol

0.562 162

0.938 97

Variable pitch. 

All other 

parameters 

constant.
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Pitch

Pitch: 1.375

CTDIvol: 66 mGy

Pitch CTDIvol

0.562 162

0.938 97

1.375 66

Variable pitch. 

All other 

parameters 

constant.
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Pitch

Pitch: 1.75

CTDIvol: 52 mGy

Variable pitch. 

All other 

parameters 

constant.

Pitch CTDIvol

0.562 162

0.938 97

1.375 66

1.75 52
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Eff mAs = 280

Rotn time: 0.5s, Pitch: 0.8

Total scan time:20s

Want scan time to be 15s

Change pitch to 1.1 (scan time=14.5s)

Maybe use p=1.0 (scan time=16s)?

How about rotn time=0.33, p=0.6?

Gives scan time=17.6s

But max eff. mAs=264 (need 280)

Pitch, Rotation Time, mAs
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Slice Width

ÅAffects

ïNoise / Low contrast resolution

ïDose (?)

ÅNote:

ïPotential to dramatically increase mA (and dose) to 

compensate for increased noise with thinner images
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Noise ́

# Photons

ÅBetter z-resolution (less partial vol. averaging)

ÅIncreased image noise

ÅPotentialfor increased radiation dose

Image (mm): 5

Rel. Noise: 100%

Req. mAs(for = noise): 100%

1

2.5

141%

200%

0.625

283%

800%

1.25

200%

400%

Image Thickness
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Image (mm):

Noise (HU):

10 5 2.5 1.25

2.93 3.84 5.89 7.82

Image Thickness

Thinner slices => less partial volume effect

Only image thickness varied, all other parameters are identical
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Image Thickness

10mm image thickness

All other parameters are identical
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Image Thickness

5mm image thickness

All other parameters are identical
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Image Thickness

2mm image thickness

All other parameters are identical
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Image Thickness

1mm image thickness

All other parameters are identical
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Image Thickness

0.6mm image thickness

All other parameters are identical
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Detector Configuration
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Detector Configuration

ÅPotentially many possible configurations

ïNot all available under all circumstances

ÅNarrow Collimation

ïLess scatter

ïLess coverage

ïLess dose efficiency (potentially)
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Larger percentage of small beam is wasted!

ñWastedò radiationðcontributes to dose only

Detector Configuration
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Detector Configuration

ÅAffects

ïTotal scan time

ïNoise / Low contrast resolution

ïThinnest available recons

ÅNote:

ïRecommend using thinnest channel widths for best IQ

ïSome configurations (esp. narrow collimations) are less 

dose efficient (vendor-specific)

ïCompare relative dose using CTDI-vol on console
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kiloVoltage

ÅAffects

ïContrast resolution

ïDose

ÅNote:

ïOptimum mA varies with kV

ïBolus tracking thresholds are different at different kVs

ïMake sure scanner is calibrated for all clinical kVs
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140 kV (mAs=82) 80 kV (mAs=240)

All other parameters are identical

kiloVoltage
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Reconstruction Algorithm

ÅAffects

ïNoise / Low contrast resolution

ïSpatial resolution

ÅNote

ïKernels/algorithms can have obvious-to-subtle 

differencesðget consensus from radiologists.

ïReprocessing using different kernel is FREE (no dose 

cost)
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Reconstruction Algorithm ~ Noise


