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[Objective]

Increased oxygen demand during exercise in presence of coronary artery stenosis often results in myocar-
dial ischemia and left ventricular(LV) dysfunction. Experimental studies have demonstrated persistent exer-
cise-induced LV dysfunction beyond the resolution of ischemia as a manifestation of myocardial stunning. Nev-
ertheless, substantial evidence of exercise-induced stunning in patients with coronary artery‘ disease(CAD) re-
mains elusive. ECG-gated myocardial single-photon emission tomography(SPET) offers the unique advantage
of simultaneous assessments of LV perfusion and function within a single study. We aimed to elucidate
whether LV contractile function in CAD patients, simultaneously evaluated with perfusion by ECG-gated myo-
cardial SPET, remained impaired after the resolution of ischemic episode, as an evidence of exercise-induced

stunning in CAD patients.

[Methods]

Fifty-three subjects with known or suspected CAD (mean age: 61+10 years) were studied. Patients with un-
stable angina, recent myocardial infarction, coronary revascularization, and arrhythmia were not considered.
Each subject underwent symptom-limited bicycle exercise, and doses of technetium-99m tetrofosmin were in-
jected at peakexercise and at rest according to a standard same-day exercise-rest protocol. Poststress and rest-
ing ECG-gated SPET images were acquired one-hour after injections of radiotracer using a triple-detector
gamma camera. A validated quantitative program (Cedars-Sinai program) was applied to reconstructed short-
axis data to quantitate LV end-diastolic volume (EDV), end-systolic volume(ESV), ejection fraction (LVEF)
and systolic wall thickening (SWT). To minimize the effects of segmental heterogeneity, segmental wall thick-
ening index (WTI), a ratio of SWT of a segment to that of a control segment(based on SWT of 10 healthy con-
trol subjects), was used as a measure of regional LV function. LV perfusion was assessed semiquantitatively
on summed nongated tomograms. Reversibility score (RS), an index of severity of ischemia, was calculated -

as a difference in defect scores between exercise and rest.
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[Results]

Subjects were classified on the basis of perfusion scan findings as follows: a normal group(n=16), who had
no perfusion abnormalities, an ischemia group (n=19), who exhibited exercise-induced reversible perfusion ab-
normality, and an infarction group (n=18), who had only fixed perfusion abnormality.

In the normal group, poststress EDV, ESV and LVEF did not differ from resting values; the poststress
WTI was similar to resting WTI in the normal segments (n=320). In the ischemia group, EDV (90*+17ml) and
ESV (44£15ml) one hour after exercise were significantly greater than EDY.(84£15ml, P=0.001) and ESV
(36 =14ml; P<0.0005) at rest, respectively, and poststress LVEF was significantly depressed (53+9%vs 58+9%
at rest, P<0.0001). The poststress WTI was impaired in the ischemic segments (n=82) compared to resting
WTI (0.660.24 vs 0.78£0.24; P<0.0001), but were not different from resting value in the nonischemic seg-
ments (n=298, 0.91+0.47 vs 0.94%0.33). The difference in WTI between rest and poststress was significantly
greater in the ischemic segments than in the nonischemic segments. Among the ischemic segments, intensity
of ischemia was more severe in segments with poststress dysfunction (36/82; 44%) than those without (RS,
2.5£0.6 vs 1.2£0.5, P<0.0001). In the infarction group, only poststress ESV was higher than resting ESV;
poststress and resting WTI were not different in both infarct (n=88) and noninfarct segments (n=272).
Poststress LVEF was significantly lower than resting LVEF in 9 (47%) of the 19 ischemic patients, compared
to none of the 16 normal subjects and 1 (<1%) of the 18 infarction patients. Poststress segmental dysfunction
and global dysfunction was significantly correlated with the segmental RS (r=-0.78, P<0.0001) and summed
RS (r=—0.92, P<0.0001), respectively. Since contractile abnormalities outlasted the ischemic episode{(which usu-
ally, returns to baseline within 5-14 minutes) and eventually improved at resting acquisition, the poststress
LV dysfunction in patients with ischemia observed in this study is consistent with the concept of exercise-

induced stunning.

[Conclusion]
In conclusion, prolonged LV contractile dysfunction following exercise-induced ischemia, consistent with
the ‘myocardial stunning’ does occur in CAD patients, and continues for at least one hour after exercise in se-

verely ischemic patients. The magnitude of exercise-induced stunning is determined by the severity of

ischemia induced by the exercise.
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