Do we need Atherectomy in the Era of Drug Eluting Stents?
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Drug eluting stents have shown a dramatic reduction in the risk of restenosis but the initial promise of a treatment with no recurrence (RAVEL trial) were not maintained when more complex lesion subsets were treated.  In the US and European series binary restenosis ranges between 8.9 and 5.9%, a dramatic reduction compared with the placebo arm but still a significant percentage of patients who require re-treatment. 

Atherectomy before the insertion of drug eluting stents can be justified to remove part of the plaque burden and allow an easier elution of the anti-proliferative drug up to the external layer of the vessel wall.  Post procedural minimal luminal diameter was the most important independent predictor of restenosis after implantation of drug eluting stents in the US SIRIUS trial and atherectomy before stent implantation allows the achievement of a larger MLD.  With atherectomy catheters 8 French compatible and effective also on calcific tissue (Flexi Cut, Nishida, Di Mario, Colombo et al, CCI 2002).   Most lesions can be safely approached with this technique.  Very long lesions are not ideal targets for the traditional Simpson atherectomy catheter but new systems such as the Fox Hollow device can remove long strips of vessel wall and facilitate the achievement of a larger lumen with stent implantation.  The data available from the only controlled trial using drug eluting stents for bifurcations (Colombo, Di Mario, Morice et al, ACC 2003, abstracts) and from large scale registries of consecutive patients, show that these more challenging lesions have a restenosis rate returning to two digit figures and in excess of 20% at the ostium of the side branch when a conventional “T” stenting technique is applied.  We may think, therefore, that there is a niche for atherectomy in this lesion subset.  The likely cause of ostial restenosis in a side branch after implantation of a drug eluting stent is the presence of plaque shift and flow disturbances with the ostium incompletely covered by the stent struts because of a too distal insertion of the stent in the side branch or mechanical distortion of the stent.  Directional atherectomy has been shown to reduce restenosis when performed before stent implantation for treatment of bifurcational lesions (Karvouni, Di Mario, Colombo et al, CCI 2001) and may reduce the need to implant a second stent in bifurcational or ostial stenoses. 

There are also, however, reason for concern with the use of atherectomy prior to drug eluting stents.  Atherectomy, in particular rotational coronary atherectomy, may injure the vessel wall in areas beyond the segments of implantation of the drug eluting stent and increase the percentage of edge restenosis.  Other techniques of lesion preparation which ensure an optimal stent expansion but avoid damage outside the lesion site (cutting balloon) seem more appropriate.   A second possible reason for concern since no data on atherectomy before DES are available so far is the fate of a segment which has been aggressively atherectomised with a partial or complete removal of the external elastic lamina and inner adventital layers when an anti-proliferative drug is introduced preventing scar formation.  Development of large pseudo-aneurysmatic perivascular ectasia, at present a rare but possible complication of directional atherectomy, can become more frequent and discourage the use of the technique.  

Atherectomy remains a cumbersome, time consuming and expensive technique especially if performed under ultrasound guidance which is necessary to achieve optimal results.  Starting from a lower incidence of restenosis and with the perspective that improvement in techniques of stent deployment, more powerful anti-proliferative drugs or more appropriate doses and methods of release can already solve the problem of restenosis after DES, the survival of coronary atherectomy appears very uncertain. 


In conclusion the current indication to atherectomy prior to drug eluting stents remains limited to rotational atherectomy with very small burrs (1.25 or 1.50mm) in cases of inability to properly prepare the lesion with balloon dilatation or cutting balloon dilatation (uncrossable undilatable lesions).  For ostial stenoses (left anterior descending or left circumflex) or bifurcational lesions at high risk of plaque shift directional atherectomy has the potential advantage of limiting stent implantation only to the main vessel.  In my view, however, the introduction of stents engineered to treat bifurcational lesions maintaining an optimal mechanical scaffolding and equi-spaced drug releasing struts represents a more reliable future and appealing method for these indications. 
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