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Physical Factors that Degrade
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Extra-Cardiac Activity
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SA Slices Through Phantom in 4 Different Rotations




BACKPROJECTION
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Iterative Reconstruction
with Compensations

e MLEM: Maximum
Likelihood Reconstruction 1 !teration
Compensation for
— Photon Attenuation

— Compton Scatter
— Collimator Resolution

(Depth Dependent)

Too Few lterations:
— Blurring

Too Many lterations:
— Noise and Artifacts

OSEM: Ordered subsets,
speeds up iterations by
using a subset of all
projections




SPECT Based Transmission Imaging:
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SPECT Based Transmission Imaging Type
1. Sequential, 2. Interleaved, 3. Simultanec

Scanning Line Source Collimated Line Source




Emission/Transmission AcquisitioBimultaneous

Disadvantage: Somewhat increased scatte

Advantage: No additional acq time
No motion between scans

Collimated Line Source




Simultaneous Emission/Transmission
Acquisition

Gd-153
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Scatter Window Is
Used to Correct for:
e photopeak scatter
correction
* emISssion

downscatter into
IRIESE- S |Emission]  transmission map
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Simultaneous Emission/Transmission
Acquisition




EXSPECT I
Bayesian Iterative Transmission Reconstructic

Filtered Backprojection

Bayesian lterative
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EXSPECT Il

Filtered Backprojection

EXSPECT I

Normal Male




* Use Automated QC Algorithms




Truncation in Transmission
Imaging

Anterior Projection Lateral Projection Transmissiaiarisaxail




EXSPECT-II: Comparison of Normal
Males vs. Normal Females

Stress Uncorrected Stress corrected




Normal Tc-99m Database Comparison:

Gender-matched vs AC Gender-combineg

Stress Uncorrected Stress corrected
Gender-matched Gender-combined

1-day rest/stress sestamibi protocol




2"d Generation AC Line Systems

Provide a low noise, high quality transmission
scan

Can vary from system to system depending on
how It was iImplemented and validated

Provide QC algorithms, preferably automatically
Yield gender-independent normal distributions
Are implemented simultaneously with ECG-gating
Are a major help in image interpretation

Should be used clinically




Thank you




