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Influence of Gating and Attenuation-correction for Diagnostic Performance of
Usual Rest/stress Myocardial Perfusion SPECT in Coronary Artery Disease

Dong Soo Lee, M.D.,]‘2 Jeong Seok Yeo, MD.)' Young So, M.D.,' Gi-Jeong Cheon MD.'
Kyeong Min Kim Ph.D.’ June-Key Chung, M.D."” and Myung Chul Lee, M.D.'

Department of Nuclear Medicine,' Seoul National University College of Medicine, Heart Institute,®

Institute of Radiation Science,” Seoul National University Medical Research Center, Seoul, Korea

Abstract

Purpose: Either gated myocardial perfusion SPECT or attenuation corrected SPECT can be used to improve
specificity in the diagnosis of coronary artery disease. We investigated in this study whether gating or
attenuation correction improved diagnostic performance of rest/stress perfusion SPECT in patients having
intermediate pre-test likelihood of coronary artery disease. Materials and Methods: Sixty-eight patients
underwent rest attenuation-corrected TIl-201/dipyridamole stress gated attenuation-corrected Tc-99m-MIBI
SPECT using an ADAC vertex camera (M:F=29:39, aged 59:+12 years, coronary artery stenosis >70%, one
vessel: 13, two vessel: 18, three vessel: 8, normal: 29). Using a five-point scale, three physicians graded the
post-test likelihood of coronary artery disease for each arterial territory (1: normal, 2: possibly normal,
3:equivocal, 4: possibly abnormal, 5: abnormal). Sensitivity, specificity and area under receiver-operating-
characteristic curves were compared for each operator between three methods: (A) non-attenuation-corrected
SPECT; (B) gated SPECT added to (A); and (C) attenuation-corrected SPECT added to (B). Results: When
grade 3 was used as the criteria for coronary artery disease, no differences in sensitivity and specificity were
found between the three methods for each operator. Areas under receiver-operating-characteristic curves for
diagnosis of coronary artery disease revealed no differences between each modality (p>0.05). Conclusion:
In patients at intermediate risk of coronary artery disease, gated SPECT and attenuation- corrected SPECT
did not improve diagnostic performance. (Korean J Nucl Med 1999;33:131-42)

Key Words: Coronary arteriosclerosis, Tc-99m MIBI, ROC curve, SPECT, Gated myocardial SPECT,
Attenuation-corrected SPECT
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Table 1. Findings of Perfusion Decrease finally decided by Operator 1 using Conventional plus Gated plus

Attenuation-corrected SPECT

LAD LCX RCA Sum
Reversible decrease 20 4 10 34
Partially reversible decrease 4 3 5 12
Persistent decrease 3 3
Reverse reversible decrease 1 2
Normal 43 61 49 153
Sum 68 68 68 204

LAD, left anterior descending artery; LCX, left circumflex artery; RCA, right coronary artery.
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Fig. 2. Receiver operating characteristic curve for the diagnosis of coronary artery disease. Each step
is non-attenuation-corrected rest/stress SPECT (before attenuation correction: NAC), conventio-
nal plus gated SPECT (+Gated), attenuation-corrected rest/stress SPECT (+AC+Gated). Each

operator had his own curve.

Table 2. Area under ROC curve of non-attenuation-corrected SPECT, plus gated SPECT, and plus attenuation-

corrected SPECT

Operator 1 Operator 2 Operator 3
Non-Attenuation-corrected SPECT 0.765 0.790 0.712
Plus gated SPECT* 0.717 0.776 0.685
Plus attenuation-corrected SPECT* 0.768 0.798 _ 0.781

* Non-Attenuation-corrected SPECT plus gated SPECT; T, Non-Attenuation-corrected SPECT plus gated

SPECT plus attenuation-corrected SPECT.
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Fig. 5. Changes in scoring characteristics of each operator. Each step is the same as in Figure 2. Grade
1 means definitely normal, grade 2 probably normal, grade 3 equivocal; grade 4 probably abnormal,

and grade 5 definitely abnormal.
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