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The predominant role of the endothelium in vascular healing after balloon injury is better recognized. The endothelium regulates vascular tone, thrombosis,  inflammation and cell proliferation. Endothelial dysfunction related to vascular injury may induce disease progression or restenosis. Complete endothelial recovery after percutaneous coronary intervention (PCI) may improve clinical outcome. Recent studies in a porcine coronary artery model suggested that local 17-beta-estradiol (17BE) enhances reendothelialization, eNOS expression and endothelial function at the site of injury. Endothelial dysfunction has been demonstrated after PCI. Upon provocation with acetylcholine, abnormal vasoconstriction was observed in arteries treated with PTCA alone; these changes resolved upon administration of nitroglycerin. Administration of 17BE at the time of PCI was followed by nearly complete reendothelialization (89.8 +/-1.6%), significantly greater than that observed in the groups not treated with 17BE. Also, we observed an up-regulation of eNOS expression that could explain some beneficial effects of 17BE on endothelial functions. Indeed, the vascular response to acetylcholine correlated with eNOS expression. A unifying hypothesis is that balloon angioplasty is associated with endothelial damage and eNOS down-regulation, which prevents the vasodilatory response to acetylcholine mediated by endothelial NO production.  Endothelial dysfunction at the site of balloon angioplasty is an independent factor for the development of restenosis.  We demonstrated that locally-delivered 17BE is associated with significantly-reduced neointima formation. We are currently testing this original approach of local 17BE administration during PCI in the ESTRACURE trial.  

