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Consideration of Normal Variation of Perfusion Measurements in the
Quantitative Analysis of Myocardial Perfusion SPECT: Usefulness in
Assessment of Viable Myocardium

Jin Chul Paeng, MD.", lihan Lim, MD. Ki Bong Kim, MD? and Dong Soo Lee, MD.

Departments of Nuclear Medicine' and Cardiovascular Surgeryz,
Seoul national University College of Medicine, Seoul, Korea

Purpose: Although automatic quantification software of myocardial perfusion SPECT provides highly objective and
reproducible quantitative measurements, there is stilt some limitation in the direct use of quantitative measurements.
In this study we derived parameters using normal variation of perfusion measurements, and tried to test the
usefulness of these parameters. Materials and Methods: In order to calculate normal variation of perfusion
measurements on myocardial perfusion SPECT, 55 patients (M =28:27) of low-likelihood for coronary artery disease
were enrolled and "1 rest / ®™Tc-MIBI stress SPECT studies were performed. Using 20-segment model, mean (m)
and standard deviation (SD) of perfusion were calculated in each segment. As a myocardial viability assessment
group, another 48 patients with known coronary artery disease, who underwent coronary artery bypass graft surgery
(CABG) were enrolled. ™M1 rest / ™ Tc-MIBl stress / *'TI 24-hr delayed SPECT was performed before CABG and
SPECT was followed up 3 months after CABG. From the preoperative 24-hr delaved SPECT, Qe (perfusion
measurement), Ageny (Qgetay - M and Zoesy (Quelay - M/SD) were defined and diagnostic performances of them for
myocardial viability were evaluated using area under curve {AUC) on receiver operating characteristic ROQ) curve
analysis. Results: Segmental perfusion measurements showed considerable normal variations among segments. In
men, the lowest segmental perfusion measurement was 518465 and the highest segmental perfusion was 87.0£59,
and they are 587%8.1 and 87.3%6.0, respectively in women. In the viability assessment, Qqeay Showed AUC of 0.633,
while those for Ageay and Zaeay were 0735 and 0.716, respectively. The AUCs of Agelay and Zeelay Were significantly
higher than that of Queay ©=0001 and 0.018, respectively). The diagnostic performance of Agey, Which showed
highest AUC, was 85% of sensitivity and 53% of specificity at the optimal cutoff of -247. Conclusion: On
automatic guantification of myocardial perfusion SPECT, the normal variation of perfusion measurements were
considerable among segments. In the viability assessment, the parameters considering normal variation showed
better diagnostic performance than the direct perfusion measurement. This study suggests that consideration of
normal variation is important in the analysis of measurements on quantitative myocardial perfusion SPECT. (Nucl
Med Mol Imaging 2008:42(4):285-291)
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Table 1. Characteristics of Low-Likelihood Group and Viability Assessment
Group

BEA Q| MENZ BIIIM 27 8019 1

Table 2. Definitions of Segmental Parameters Evaluated in the Assessment of
Viable Myocardium

Low-Likelihood Viability Assessment

Group Group
Number 55 48
Age (yn) 49+9 6148
Sex (M:F) 29:28 453
Hypertension 20 17
DM 22 19
Pre-test Likelihood 0.03£0.01 -
Ejection Fraction (%) 6547 3549

Parameters Definition

Queay Perfusion measurement on 24-hr 2T SPECT
Ade\oy Qdelqy m .

Zoeiay (Queiay - M)/SD

* m: mean of measurements of low-likelihood group.
'SD: stondard deviation of measurements of low-likelihood

group,

Table 3. Change of Perfusion and Function Parameters after CABG in the Total Segment Group and Ischemic Dysfunctional Segment Group

Preoperative Postoperative*
Total Segments
(n=940)
Stress Perfusion 58+18% 64+16%
Rest Perfusion 62+16% 65+ 15%
Systolic Thickening 20+15% 26+16%
Ischemic Dysfunctional Segments
(n=219)
Stress Perfusion 3719% 52+15%
Rest Perfusion 48+£13% 561 15%
Systolic Thickening 9+10% 20£16%

*. Postoperative: 3 months after CABG
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Table 4. Change of Perfusion and Function Parameters after CABG in the Viable Segment Group and Non-Viable Segment Group

Preoperative Postoperative*
Viable Segments
(n=65)
Stress Perfusion 30+9% 61+15%
Rest Perfusion 53+13% 62+13%
24-hr Delayed Uptake 56+13% -
Systolic Thickening 10+£12% 36216%
Non-Viable Segments
(n=154)
Stress Perfusion 36+9% 49:14%
Rest Perfusion 46£13% 53+£15%
24-hr Delayed Uptake 50+13% -
Systolic Thickening 9+9% 14:11%

*. Postoperative: 3 months after CABG
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Table 5. AUCs in ROC Analysis for Functional Recovery after CABG

Parameters Qe Adeiay Zaeiay
AUC 0.633 0.735* 0.716*
*. Significant difference from AUC of Queiy
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Figure 1. Normal variations of segmental perfusion measurements on 27 rest myocardial

perfusion SPECT.
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