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Experimental animal and human autopsy studies have demonstrated that arteries follow a response-to-injury sequence of events following stent deployment.  In humans, initial fibrin/platelet thrombus deposition with acute inflammation is followed by chronic inflammation and smooth muscle cell migration and proliferation.  By 6 to 9 months, a mature neointima (smooth muscle cells in a proteoglycan-rich matrix) has reached a steady state in most individuals.  In-stent restenosis occurs secondary to excessive neointimal ingrowth.  In response to arterial injury, leukocytes provide an important source of cytokines and growth factors.  Morphologic studies demonstrate significant positive associations among arterial injury, inflammation, and neointimal growth.  

Current stent-based drug delivery trials have focused on anti-inflammatory agents and anti-proliferative agents that target the cell cycle.  Initial human studies of polymer-coated stents eluting paclitaxel and sirolimus have been extremely positive to date with high rates of stent patency and low rates of restenosis or thrombosis.  However, not all drug-eluting stent trials have shown benefit, and unacceptably high rates of MACE were observed with Actinomycin-D eluting stents and with the QuaDS-QP2 (7-Hexanoyltaxol) stent.  Evaluation of atherectomy specimens from these 2 drug-eluting stents demonstrated a common mode of failure characterized by impaired intimal healing.  Features of incomplete intimal healing include persistent fibrin deposition, ongoing late cell proliferation, inflammation, and late neointimal growth.  These findings are largely supportive of preclinical studies of sirolimus-eluting stent deployment in experimental animals and underscore the balance between inhibition of neointimal growth and local arterial toxicity. 

In the near term, locally applied anti-proliferative and anti-inflammatory agents via stents inhibit neointimal thickening.  Concerns for the long-term use of drug-eluting stents have focused on efficacy (prevention of late neointimal growth/late lumen loss), local arterial toxicity (stent mal-apposition, positive remodeling, aneurysm formation, and reactions to drug and/or polymer), and safety (the potential for late stent thrombosis).   Further, a successful drug-eluting stent requires the use of a biocompatible polymer with a critically timed drug elution profile.  

Limited human autopsy data from a successful long-term drug-eluting stent demonstrate that sustained neointimal inhibition is associated with advanced intimal healing.  The recent approval of the sirolimus-eluting stent in the USA has ushered in the drug-eluting stent era, but has raised concerns about costs and safety.  The availability of drug-eluting stents does not obviate the need for proper indications for their use and expert stent deployment techniques.  Drug eluting stents by design impair neointimal healing; therefore, these promising novel devices require long-term monitoring of initially successful implants to assure eventual intimal healing without late, late lumen loss. 





