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STENTS, DESIGN AND VESSEL WALL BIOLOGY: TWO DECADES OF PROGRESS
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Over the last 2 decades, coronary stent therapy have revolutionized the field if Interventional Cardiology and continues to be the major target of progress and development in this field. Metal stents have been in the development pipelines since the early 80’s and initially tested in patients in 1987. It took additional 5 turbulent years, overcoming the initial severe problems of stent thrombosis and inappropriate deployment strategies, for stents to receive FDA approval and 5 more years to conquer the market of Percutaneous Coronary Interventions (PCI) reaching an average 80% use in 1998. The pioneering introduction of metal stents to the treatment of coronary stenosis increased the safety of PCIs and reduced the restenosis rate by preventing elastic recoil and vessel remodeling. Engineering design has initially sought to provide lesion accessibility and adequate radial strength to resist elastic recoil of the arterial wall. Optimizing the metal and its surface was also carried out aggressively by various companies. Recognizing that stent design may be an important factor leading to restenosis, have directed recent engineering efforts an optimal design that will limit proliferation and minimize restenosis.    

Stents was clearly shown to provoke intense neo-intimal proliferation that was associated with vessel injury, inflammatory response and neovascularization of the neo-intima. In spite of the well proven anti-restenosis effect of coronary stents demonstrated in the STRESS and BENESTNET studies, restenosis remained the Achilles heel of PCIs. Recently, the concept of Drug Eluting Stents (DES) has emerged with unprecedented results. The concept of linking the metal stents with an anti-mitotic / anti-inflammatory/ anti-proliferative drug that is locally effective for a few weeks was tested in both animal and humans. Numerous drugs have been tested to-date and two of them are at the frontier with superb clinical results. Rapamycin is an anti-inflammatory antibiotic and Taxol and its derivatives is an anti-tubular agent that blocks proliferation at various locations. Both these agents are now at their initial clinical phase with superb clinical results in the pivot trials. Engineering design of the stent has now to account for optimal delivery of the drug which is stored on its struts. There is no doubt that DES is a paradigm shift in interventional cardiology, showing that the interaction between the mechanics and biocompatibility of the metal together with understanding and controlling the vessel biology response is extremely important. This new era opens the window for wise extension of specific stent therapy for various coronary diseases.
