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STRESS ECHOCARDIOGRAPHY:  STATE-OF-THE-ART
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Stress echocardiography is valuable for evaluation of coronary artery disease.  Stress modalities include treadmill or bicycle exercise, pharmacologic stress with dobutamine/atropine, dipyridamole or adenosine, and transesophageal atrial pacing. For the patient able to exercise, this is preferred, as the exercise capacity carries prognostic information. Bicycle exercise is ideal if Doppler information is desired during stress. With dobutamine stress echocardiography, imaging at each stage permits recognition of the heart rate at which ischemia occurs.  Atropine is safe and augments sensitivity for patients on beta blockers and those with milder disease. LV cavity dilation and marked ST segment depression occur more often with exercise than dobutamine. Besides recognition of ischemia, the stress echocardiogram allows assessment of chamber sizes, wall thicknesses, valves, and pulmonary artery pressure. Contrast increases the number of segments visualized. Stress echocardiography has been validated with coronary angiography with sensitivities from 85-89% and specificities, 82-90%. Prognostic value was documented in >50 studies in >40,000 patients, including long-term outcome, incremental value compared to clinical, ECG, and rest echocardiography, and preoperative risk stratification, and is comparable to nuclear perfusion imaging.  Cardiac event rate after a normal exercise echocardiogram is <1% per year. Peak wall motion score index, multivessel distribution of abnormalities, percent of segments abnormal at peak stress, and abnormalities in end-systolic size and stress ejection fraction identify high-risk patients. Augmentation of contractility with low-dose dobutamine identifies patients with viable myocardium. Quantitative methods include color kinesis, tissue velocity and strain rate imaging.  Future techniques include 3-D echocardiography and assessment of perfusion.

