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Reproducibility of an Automatic Quantitation of Regional Myocardial Wall
Motion and Systolic Thickening on Gated Tc-99m-MIBI Myocardial SPECT
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Abstract

Purpose: The aim of this study is to investigate the reproducibility of the quantitative assessment of
segmental wall motion and systolic thickening provided by an automatic quantitation algorithm. Materials
and Methods: Tc-99m-MIBI gated myocardial SPECT with dipyridamole stress was performed in 31
patients with known or suspected coronary artery disease (4 with single, 6 with two, 11 with triple vessel
disease; ejection fraction 51+14%) twice consecutively in the same position. Myocardium was divided
into 20 segments. Segmental wall motion and systolic thickening were calculated and expressed in mm
and % increase respectively, using AutoQUANT™ software. The reproducibility of this quantitative mea-
surement of wall motion and thickening was tested. Results: Correlations between repeated measurements
on consecutive gated SPECT were excellent for wall motion (r=0.95) and systolic thickening (r=0.88). On
Bland-Altman analysis, two standard deviation was 2 mm for repeated measurement of segmental wall
motion, and 20% for that of systolic thickening. The weighted kappa values of repeated measurements
were 0.807 for wall motion and 0.708 for systolic thickening. Sex, perfusion, or segmental location had
no influence on reproducibility. Conclusion: Segmental wall motion and systolic thickening quantified
using AutoQUANT™ software on gated myocardial SPECT offers good reproducibility and is significantly
different when the change is more than 2 mm for wall motion and more than 20% for systolic thickening.
(Korean J Nucl Med 2000;34:487-96)
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Tc-99m-MIBI 925 MBq

Tc-99m MIBI Gated SPECT

Dipyridamole Stress
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Fig. 1. Procedure of rest T1-201/dipyridamole stress Tc-99m-MIBI gated
SPECT. Tc-99m-MIBI gated SPECT was performed twice in the
same patients consecutively in a short time without change of

positions.
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Table 1. Agreement of Perfusion Grading using Automatic Algorithm

Perfusion Grade on 2nd SPECT

Perfusion Grade on 1Ist SPECT

0 1 2 3 4
0 354 27 4
1 25 66 12 3
2 5 10 49 3
3 3 3 23 5
4 3 22

* Exact agreement 82.9%; k=0.699; weighted k=0.808.
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Fig. 2. Correlation of automatic quantitation of motion on lIst and 2nd SPECT analysis (A) and Bland-Altman

plotting of motion values (B).
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Bland-Altman plotting of thickening values (B).
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Table 2. Agreement of Motion Grades from Automatic Quantitation on Ist and 2nd Gated SPECT

Graded Motion on 1st SPECT
Graded Motion on 2nd SPECT

0 1 2 3 4
0 248 20 1
1 29 110 16 2
2 1 20 48 21
3 10 40 5
4 6 7

* Exact agreement 78.9%; k=0.681; weighted k=0.807.

Table 3. Agreement of Systolic Thickening Grades from Automatic Quantitation on 1st and 2nd Gated SPECT

Graded Thickening on 1st SPECT
Graded Thickening on 2nd SPECT

0 1 2 3
0 190 36
1 34 149 28 1
2 3 32 59 27
3 2 4 13 42

* Exact agreement 71.0%; k=0.586; weighted k=0.708

Table 4. Influence of Segmental location and Per-
fusion on Reproducibility of Segmental i Z
Wall Motion and Systolic Thickening.
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* Statistically significant when p<0.05.
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Fig. 4. Means and Confidence Intervals of Differences of Quantitated Motion Valucs (A) and Quantitated
Systolic Thickening Values (B) between Ist and 2nd SPECT Accordng to Segmental Area (Prefix
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