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Abstract

Purpose: The sensitivity of ST-depression in the electrocardiogram during exercise is influenced by the
level of efforts. However, unlike the prevalence of ST-depression on exercise ECG, the degree of exercise
is reported to do not influence the diagnostic ability of myocardial perfusion scan. Furthermore, the relation
between the prevalence of myocardial ischemia and effort is still controversial. We evaluated the effect of
the degree of exercise on the ability of SPECT imaging to detect coronary artery stenosis. Materials and
Methods: The patient population was comprised of 111 patients (73 men and 38 women, mean age 56
years) who underwent an exercise test in conjunction with Tc-99m MIBI and cardiac catheterization within
3 months apart each other. The degree of exercise was classified into four groups according to the
percentage of maximal predicted heart rate. The sensitivity and specificity was compared between each
group. Results: The overall diagnostic sensitivity was significantly higher with Tc-99m MIBI SPECT than
exercise ECG. The specificity was not significantly different between two tests. Sensitivity and specificity
of Tc-99m MIBI was not different between four groups. Sensitivity for individual coronary stenosis seemed
to be lower in subjects who had premature termination of exercise due to early appearance of ST depression.
Conclusion: These results suggest that the overall diagnostic sensitivity of Tc-99m MIBI myocardial
perfusion SPECT is not significantly affected by the degree of exercise in stable patients undergoing
symptom-limited treadmill exercise testing. Myocardial perfusion SPECT imaging should be added to
routine exercise stress testing for the detection of coronary artery disease. (Korean J Nucl Med
1999;33:40-8)
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Table 1. Clinical Data of Subjects who underwent Exercise Tc-99m MIBI SPECT

%MPHR >85% %MPHR <85%
Group 1 Group 2 Group 3 Group 4
Exercise work load (METS) 10.0+3.0 6.7+3.5 79+2.6 52428
Number of patients, total 32 26 23 30
One vessel 15 15 14 10
Two vessels 2 2 7 10
Three vessels 1 5 2 9
No lesion 14 4 0 1
% of multi-vessel disease 17 (3/32) 32 (7/26) 39 (9/23) 66+ (19/30)

Group 1&3, non-diagnostic or normal exercise ECG; Group 2&4, abnormal exercise ECG; %MPHR, %
maximal predicted heart rate; *, <0.001 vs Group 1, f, <0.01 vs Group 2.

Table 2. Sensitivity of Exercise Tc-99m MIBI SPECT according to Achieved Exercise Level in the Diagnosis

of Coronary Artery Stenosis

%MPHR >85% (Group 1-+2)

%MPHR <85% (Group 3-+4)

Coronary artery disease (n)

Lesion (+) 40

Lesion (—) 18
Exercise SPECT (n)

Positive 35

Negative 23
Sensitivity (%) 88

52
1

45
8
87

Group 1&3, non-diagnostic or normal exercise ECG; Group 2&4, abnormal exercise ECG; %MPHR, %

maximal predicted heart rate.
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Table 3. Sensitivity of Exercise Tc-99m MIBI SPECT according to the Final Goal of Exercise Test

%MPHR >85% or ECG (+) (Group 14+2+4)  %MPHR <85% (Group 3)

Coronary artery disease (n)

Lesion (+) 69 23

Lesion (—) 19 0
Exercise SPECT (n)

Positive 61 19

Negative 27 4
Sensitivity (%) 88 83

Group 1&3, non-diagnostic or normal exercise ECG; Group 2&4, abnormal exercise ECG; %MPHR, %
maximal predicted heart rate.

Table 4. Sensitivity of Exercise Tc-99m MIBI SPECT in the Detection of Individual Coronary Artery Stenosis

Group 1 Group 2 Group 3 Group 4 Total
No. of diseased vessel 22 34 34 57 147
Exercise SPECT (No. of detection) 14 22 19 29 84
Sensitivity (%) 64 65 56 51 57

Group 1&3, non-diagnostic or normal exercise ECG; Group 2&4, abnormal exercise ECG.
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