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A simulation study on 11 o'clock ring artifacts on cardiac SPECT images
Kiyoomi AKAMATSU, Seiji KAWAMURA

Graduate School of Health Sciences Junshin Gakuen University
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Abstract :  All 11 o'clock artifacts observed using cardiac SPECT imaging and polar map analysis method are believed to
be caused by cardiac SPECT parameters, including collection orbit, collection angle, and collimator aperture. For creating
11 o'clock artifacts in a polar map based on cardiac SPECT imaging and short-axis topography using the nuclear medicine
imaging software Prominence Processor 3.1” and the cardiac digital phantom (heart emi.ptm), the conditions of SPECT
collection and the reconstruction methods FBP and OSEM in which such artifacts are generated the most were considered.
Consequently, the generation of 11 o'clock artifacts was observed most prominently when reconstruction was performed
using the FBP method with a highly elliptical orbit, 180-degree collection, and a collimator aperture. No artifact was
observed using OSEM reconstruction with a round orbit, 360-degree collection, and collimator aperture. Therefore, 11 o'
clock artifacts on a cardiac SPECT polar map are believed to be primarily caused by collection with a highly elliptical
orbit and collimator aperture.
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Fig. 1 Cardiac digital phantom (heart_emi.ptm)
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Fig.2 360-degree elliptical orbit collection with no FBP aperture
180-degree elliptical orbit collection with FBP aperture
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Fig. 3 A profile curve obtained from a polar map is shown.
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Table 1 Visual assessment of artifacts using a polar map
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Fig. 4 Contrast of the artifact by different collection orbits/angles and reconstruction methods are shown.
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