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ASSESSMENT OF MYOCARDIAL VIABILITY IN HEART FAILURE:  WHO SHOULD BE REVASCULARIZED?
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In patients with ischemic left ventricular dysfunction and heart failure, the distinction of viable from nonviable myocardium is an issue of increasing clinical relevance in guiding revascularization.  Impaired left ventricular function is reversible in patients with viable myocardium and irreversible in patients with scarred or necrotic myocardium. At present, two pathophysiologic states have been described in which impaired regional contractile function at rest may be partly or completely reversible and that may cause diagnostic difficulties in terms of myocardial viability.   The first, stunned myocardium, has been described in patients with left ventricular dysfunction following a brief period of transient coronary artery occlusion.  The second condition, hibernating myocardium, has been described in patients with left ventricular dysfunction secondary to chronic hypoperfusion. Myocardial reperfusion via revascularization decreases ischemic injury, recruits hibernating regions, and prevents future infarction.  Because of the well-established curvilinear relationship between left ventricular ejection fraction and survival, prospective identification of reversible from irreversible left ventricular dysfunction has important clinical and prognostic implications.  Pathophysiologic processes involved in progressive systolic dysfunction and left ventricular remodeling in heart failure may be related to the presence and extent of myocardial viability.  The left ventricular chamber can dilate on the basis of either direct loss of myocardial tissue or from altered hemodynamic processes.  Patients with dilated left ventricles and large end-diastolic and end-systolic volumes have significantly higher mortality when compared to those with small left ventricular volumes.  Because of the chronicity of the left ventricular dysfunction, myocytes undergo structural changes such as reductions in contractile filament material and sarcoplasmic reticulum, accumulation and storage of glycogen, and the appearance of numerous small mitochondria.  Preliminary data indicate a time dependence of recovery of regional function after revascularization, with as much as 35% of the total improvement occurring 2 to12 months after surgery.  Delayed recovery of function has been attributed to time dependent recovery of energy stores and regeneration of cellular contractile material that were remodeled in consequence to chronic hypoperfusion.  It is possible that long-term changes of functionally down-regulated myocytes might include the process of calcium flux and potassium pump activity and alterations in gene expression that may lead to changes in contractile protein enzyme activity and synthesis of new proteins, which may take time to repair and recover after revascularization.  Whether it is possible to distinguish such histomorphologic and functional changes of reversibly dysfunctional from persistently dysfunctional myocardium, prospectively, by indirect imaging techniques is an area of intense investigation.


