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=Abstract=
Quantitative Analysis of Artifactual Perfusion Defects due to the
Cutoff Frequencies of Reconstruction Filters in Tc-99m-MIBI
Myocardial SPECT Images

Cheol eun Kwark, Ph.D., June-Key Chung, M.D., Myung Chul Lee, M.D.

Tc-99m-MIBI (Sestamibi) myocardial SPECT along with TI-201 tomographic imaging has demon-
strated wide application and high image quality sufficient for the diagnosis of myocardial perfusion
defect, which consequently reflects regional myocardial blood flow. The qualitative values of myocar-
dial SPECT with Tc-99m-MIBI as well as the quantitative cases depend in some degree on the recon-
struction techniques of multiple projections. Filtered backprojection (FBP) is the common standard
method for reconstruction rather than the complicated and time-consuming arithmetic methods. In
FBP it is known that the distribution of radioactivily in reconstructed transverse slices varies with the
selected filter parameters such as cutoff frequencies and order (Butterworth case). The cutoff
frequencies used in clinical practice partially remove and decrease the true radioactive distribution and
alter the pixel counts, which lead to underestimation of true counts in specific myocardial regions.

In this study, we have investigated the effect of cutoff frequencies of reconstruction filter on the
artifactually induced perfusion defects, which are often demonstrated near inferior and/or inferoseptal
cardiac walls due to the intense hepatic uptake of Tc-99m-MIBL. A computerized method for
identifying the relative degree of artifactual perfusion defect and for comparing those degrees along
with the relative amount of hepatic uptake to myocardium was developed and patient images were
studied to observe the quantitative degree of underestimation of myocardial perfusion, and to propose
some reasonable threshold of cutoff frequency in the diagnosis of perfusion defect quantitatively.

We concluded that from the quantitative viewpoint cutoff frequencies may be used as high as poss-
ible with the sacrifice of homogeneity of image quality, and those frequencies lower than the common
0.3 Nyquist frequency would reveal severe degradation of radioactive distribution near inferior and/or
inferoseptal myocardium when applying Butterworth or low pass filter.

Key words : Tc-99m-MIBI myocardial SPECT, Filtered backprojection, Artifactual perfusion defect, Cutoff
frequency
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Fig. 1. Reconstructed short axis views of Tc-99m-MIBI myo-
cardial SPECT with cutoff frequencies (A) 0.4 (B) 0.3 (C) 0.2

(D) 0.15 for HMR =0.8
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Fig. 2. Reconstructed short axis views of T¢c-99m-MIBI myo-
cardial SPECT with cutoff frequencies (A) 0.4 (B) 0.3 (C) 0.2
(D) 0.15 for HMR = 1.7
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Fig. 3. Circumferential profiles of short axis views for liver-to-myocardial uptake ratios (A) 0.0 (B) 0.8 (C) 1.7 (D) 2.3 with the

prefiltering reconstruction
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Fig. 4, Circumferential profiles of short axis views for liver-to-mydcardial uptake ratios (A) 0.0 (B) 0.8 (C) 1.7 (D) 2.3 with the pos-

tfiltering reconstruction
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Fig. 6. Percent differences in circumferential profiles of short axis views for liver-to-myocardial uptake ratios (A) 0.0 (B) 0.8 (C)
7 (D) 2.3 between the prefiltering and postfiltering reconstruction methods
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