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Cardiac ischemia has routinely been diagnosed by performing a 12-lead ECG at rest and during programmed exercise and comparing the two different states to look for specific differences in the ST segments.  It is generally accepted that ST segment depression of 1 mm horizontally in contiguous leads suggests subendocardial ischemia.  The greater the ST segment depression the greater the amount of myocardium at risk.  There are patterns of ST segment depression in V4 – V6 with ST segment elevation in aVR that suggest severe 3-vessel or left main ischemia.  Another pattern of early precordial T wave inversions (Wellen’s T waves) suggests proximal LAD ischemia.  ST segment elevations in contiguous leads are suggestive of complete transmural ischemia.  
ECG analysis of the ST segment changes requires a good quality ECG in all 12 leads but at least in V5 without artifact to establish an isoelectric point of reference usually the base of PR-segment and establishing the beginning of the ST segment – the J point – and evaluating ST segment – 0.08 seconds after the J-point.  This analysis is performed macroscopically on the surface ECG.  
The current reference standard for exercise induced ischemia is the myocardial perfusion scan which carries an 89% sensitivity and up to 93% specificity for ischemia at peak stress in patients with coronary artery ischemia  
Quantitative spectral analysis of the ECG can be performed on the rest 12-lead ECG and compared to reversible ischemic changes on the perfusion scan.  Preliminary studies reveal that spectral analysis of the ST segment from the J-point to the top of the T wave on the rest ECG can detect cardiac ischemia without stress.
