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ObjectiveObjective

• Develop and validate a surface detection algorithm for the 
quantification of LV function from gated blood pool 
SPECT (GBPS).

• Compare with the functional results (i.e. LVEF, EDv, 
ESv) from planar gated blood imaging and myocardial 
perfusion SPECT imaging in the same patient population.
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Patient PopulationPatient Population

• The study consisted of 56 patients (16F, 40M, 64±16yo) 
who had undergone gated myocardial perfusion SPECT, 
gated blood pool SPECT (GBPS), and gated planar (LAO 
projection) blood pool imaging.
– 10 patients had ischemic cardiomyopathy.

• The mean LVEF was (64 ± 19)%.
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Methods – Planar Blood Pool ProcessingMethods – Planar Blood Pool Processing

• 16 frame planar image at LAO projection.

• The LVEFs were measured using standard methods from 
background subtracted end-diastolic (ED) and end-systolic 
(ES) regions of interest (Marconi Odyssey software).

• J. Kritzman processed this data set blinded to the results of 
the other data sets.
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Methods – Myocardial Perfusion SPECTMethods – Myocardial Perfusion SPECT

• 16 frame, uncorrected FBP reconstructions from RAO to 
LPO with 5mm voxels.  

• LVEF, EDv and ESv values were  determined 
automatically with 4D-MSPECT v2.0. 
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Methods – GBPS Surface AlgorithmMethods – GBPS Surface Algorithm

• 16 frame, uncorrected FBP reconstructions from RAO to 
LPO with 5mm voxels. 

• 10 randomly selected patients were used to develop the 
LV surface detection algorithm.

• The algorithm incorporates standard image processing 
tools
– Gradient operators
– Segmentation and morphologic operators
– Weighted spline interpolators 
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Methods – GBPS Surface AlgorithmMethods – GBPS Surface Algorithm

• Cylindrical/Spherical Sampling System
• Line profile analysis from mid-HLA is used to delineate RV 

from LV.
• Region growing algorithm with gradient constraints is used to 

delineate the LV from LA.  Phase analysis may be incorporated 
as the RV surface estimates are further developed.

• Surfaces are iteratively determined from 2D gradient LA 
images.

• Weighted spline interpolators (LA, SA and temporal) are 
employed for smooth contours throughout the cardiac cycle.
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EF Correlation: GBPS vs Planar BPEF Correlation: GBPS vs Planar BP
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EF Bland-Altman: GBPS vs Planar BPEF Bland-Altman: GBPS vs Planar BP
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EF Bland-Altman: GBPS vs Perfusion SPECTEF Bland-Altman: GBPS vs Perfusion SPECT
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EDv Correlation: GBPS vs Perfusion SPECTEDv Correlation: GBPS vs Perfusion SPECT
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EDv Bland-Altman: GBPS vs Perfusion SPECTEDv Bland-Altman: GBPS vs Perfusion SPECT
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ESv Correlation: GBPS vs Perfusion SPECTESv Correlation: GBPS vs Perfusion SPECT
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ESv Bland-Altman: GBPS vs Perfusion SPECTESv Bland-Altman: GBPS vs Perfusion SPECT
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SummarySummary

• Preliminary results from this population demonstrated 
good accuracy for LVEF, EDv and ESv for GBPS 
compared to myocardial perfusion SPECT and planar 
blood pool imaging.

• With the integration of both GBPS and perfusion surface 
algorithms in the same quantitative environment, a more 
detailed analysis of regional wall motion and the 
correlation of function and perfusion information for 
clinical diagnoses should be achieved.
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To be done.....To be done.....

• Validation with a larger, more functionally diverse patient 
population is warranted.

• Automation for determining LV/LA junction can be 
improved.

• Extension of surface detection to the RV.  
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