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Visual demonstration of cone beam artifact

B. Some cone beam artifacts

A. Defrise phantom

C. pronounced cone beam artifacts



FIVEQUICK LESSONS ON CT DOSE OPTIMIZ/

John M. Boone, PhD

Professor and Vice Chair (Research) of Radiology
Professor of Biomedical Engineering
Department of Radiology

UCRAVIS... ...



Five quicklessons on CT dose optimizatior

1. Slice thickness selection



Are your CT slices too thin?

5mm/0.625mm =8

SNR = 8/2 40 x 5 mm slices

320 x 0.625 mm slices
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2. Bow Tie Filters
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without beam shaping filter

approximately circular
patient cross section

x-ray fluence
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profile along fan angle
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«——— with beam shaping filter

periphery dose in patient is reduced
with no loss of image quality

x-ray fluence

profile along fan angle






Five quicklessons on CT dose optimizatior

high dose high dose

A. no bow tie B. ideal bowtie C. Small bow tie
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Noise Propagation
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3. Automatic Exposure Control

3a: overall dose control
3b: tube current modulation



3. Automatic Exposure Control

® 3a: overall dose control
3b: tube current modulation



General Electric AEC: Noise Index
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Siemens AEC: Quality ReferenoeAs
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3. Automatic Exposure Control

3a: overall dose control
@ 3b: tube current modulation



a a

time

A. Tube rotation around oval patient B. mA modulation

17



Tube Current (mAs)
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68 MAS

94 mAs

122 mAs




Five quicklessons on CT dose optimizatior

4. Adaptive Beam Filtration



start beam

helical CT scan

usable data

helical CT scan
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5. Iterative CT Reconstruction



actual object

measured projections
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Iterative reconstruction algorithms use an initial guess of the image, and then

updates that image depending on how well the computed projections (from the
current image) match the measured projections.

iteration iteration iteration

7N /N N

<—— computed (forward)rojection
The differences

between these

projections should be\ o
minimized <—— measured projection
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