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Background: Despite recent advances in revascularization interventions, advanced arterial obstructive disease that causes chronic ischemia or acute myocardial infarction (MI) is associated with a high rate of morbidity and mortality. MI causes irreversible cardiomyocyte injury, which initiates myocardial remodeling, which may produce ventricular dilatation and loss of cardiac function. By some means that remain unclear, MI causes increased release of bone marrow stem cells into circulation and these cells then target areas of injured tissue. Clinical evidence suggests that the number of circulating endothelial progenitor cells, presumably from bone marrow, is negatively correlated with combined cardiovascular risk, and also positively correlated with vascular function as measured by flow mediated brachial artery reactivity in healthy men. 

Methods and Results: In a pilot study at the Washington Hospital Center, Fuchs et al. evaluated the feasibility of transendocardial delivery of autologous bone marrow in patients with severe symptomatic chronic myocardial ischemia not amenable to conventional revascularization.  Ten patients received transendocardial injection of freshly aspirated and filtered unfractionated autologous bone marrow. These injections were delivered into ischemic, non-infarcted myocardium pre-identified by SPECT perfusion imaging. In these patients, there were no serious adverse effects, including arrhythmia, infection, myocardial inflammation or increased scar. At 3 months follow-up, the patients showed significant improvement as measured by Canadian Cardiovascular Society angina score. There was a trend toward increased treadmill exercise duration in 9 patients whose data were available.

Conclusions: The study demonstrated the feasibility of transendocardial delivery of autologous bone marrow to ischemic myocardium. 

