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BACKGROUND  ● First performed by German cardiologist Andreas Grüntzig in 1977 in Switzerland. ● Now the most commonly-performed therapeutic procedure in medicine, 500,000/year in the USA1. WHAT IS IT? A non-surgical technique to open blocked coronary arteries using various tools (balloons, stents, atherectomy devices) via catheters inserted through the skin into an artery (ex. radial, femoral) http://www.youtube.com/watch?v=l-_pwR0f_AA INDICATIONS FOR PCI  ● NSTEMI: Early invasive strategy (TIMI score 5+, ventricular arrhythmias, acute heart failure) ● STEMI  ○ Primary PCI if within 12 hours of symptom onset or 12-24 hours if evidence of ongoing ischemia ■ Should occur within 90 minutes of first medical contact ■ Transfer from non-PCI capable hospital if within 120 minutes of PCI-capable facility ○ Additional stent of non-infarct artery if ≥50% stenosis ⇒ PRAMI9: Composite of ↓ cardiovascular mortality, non-fatal MI, or refractory angina ○ Failed thrombolysis ○ Early after thrombolysis (3-24 hours) ○ Before discharge if no intervention was done in 24 hours of symptom onset ● Stable Angina: Degree/location of angiographic stenosis does NOT predict site of subsequent MI11  ○ PCI/CABG if 1+ stenotic (≥70%) vessel and angina despite guideline-directed therapy ⇒ COURAGE5: No difference in death/MI (19% vs 18.5%) @ 4.6y in PCI vs. GDMT alone ⇒ SYNTAX13: ↑ major CV (death, CVA, MI) (17.8% vs. 12.4%) @ 1 yr in 3VD/LMCA disease vs. CABG ⇒ FREEDOM14: ↑ major CV (death, CVA, MI) (26.6% vs. 18.7%) @ 3yr w/multivessel dz + DM vs. CABG ○ PCI/CABG if 1+ stenotic (50-70%) vessel and FFR 1 month – ≤1 year), very late (>1 year) ● Stent jail: Occluding a side branch with balloon dilation of stent. Newer stents can have struts dilated to fix. ● Stent infection: Exceedingly rare, but can form mycotic aneurysms. Prophylactic antibiotics not indicated. ● Stent thrombosis ● Distal embolization: Thrombus or atheroma ● No-reflow: TIMI < 2 flow despite vessel patency. Thought to be due to microvascular dysfunction (ex. DM) Complication8  Femoral  Radial  p-value  Major bleeding  2.3% 0.05% 


PERCUTANEOUS CORONARY INTERVENTION ADJUNCTIVE EQUIPMENT: Balloon catheters, atherectomy devices, intravascular ultrasound, and contrast ● Balloon catheters: Used to open the vessel prior to stent delivery ○ Plain old balloon angioplasty (POBA) was the original therapy prior to stent development ● Atherectomy devices: Rotational, cutting balloon, laser ○ Considered when heavily calcified plaque prevents stent delivery or large plaque burden. ○ Has not been shown to improve outcomes. ● Intravascular ultrasound ○ Indications ■ LMCA stenosis is unclear ■ In cardiac transplantation to detect allograft vasculopathy ■ Determine mechanism of stent restenosis ● Contrast: BIDMC uses iodixanol (Visipaque) iso-osmolar iodinated contrast STENT COMPONENTS: stent platform, polymer coating, and an antiproliferative agent. ● Stent platforms: stainless steel, cobalt-chrome, or platinum-chrome. ○ Stainless steel: The original model ○ Cobalt-chrome: Newer stents. Provide ↑ tensile strength, ↑ radiopacity, allowing thinner cuts. ■ Thinner struts may result in less arterial injury and ↓ the risk of restenosis/thrombosis. ○ Platinum-chrome alloys: ↑ radial strength ● Polymer coatings: The interface between stent platform and drug ● Antiproliferative agents: immunosuppressive (mTOR inhibitors), or antiproliferative (paclitaxel) ○ Mamalian target of rapamycin (mTOR) inhibitors: sirolimus, everolimus, or zotarolimus ■ Upregulates p27Kip1 and disrupts G1-S phase of cell cycle ■ Sirolimus-eluting stents are no longer manufactured ○ Antiproliferative: Paclitaxel ■ Paclitaxel inhibits β-tubulin and prevents microtubule disassembly    VASCULAR BIOLOGY:   Bare metal stent  Sirolimus stent  Biolimus stent 



Adapted from NEJM 20131 STENT TYPES  Early generation  ● Cypher (Cordis): Sirolimus-eluting ⇒ SIRIUS trial12: ↓ target lesion revascularization(9.4% vs. 24.2%) versus bare metal stent ● Taxus (Boston Scientific): Paclitaxel-eluting Next generation  ● Resolute (Medtronic): Zotarolimus-eluting ● Endeavor (Medtronic): Zotarolimus-eluting ● Promus (Boston Scientific): Everolimus-eluting
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Xience (Abbott vascular): Everolimus-eluting Nobori (Temuro): Umirolimus (Biolimus)-eluting (not yet approved in USA) ⇒ NEXT10: Umirolimus (Biolimus)-eluting stents noninferior to everolimus at one year ⇒ SORT-OUT VIII: Clinical trial in process comparing to sirolimus-eluting stents Stent drug  MI vs. BMS  Revasc. vs BMS  IST vs. BMS  MI vs. early DES  Revasc. vs. early DES IST vs. Early-DES  Zotarolimus  Similar ↓ 40-60% Similar ↓ 30-40% ↓ 30-50% ↓ 30-40% Everolimus  Similar ↓ 60-80% ↓ 60-80% ↓ 30-40% ↓ 40-50% ↓ 60-70% IST: In-stent thrombosis, BMS: bare metal stent, early DES: sirolimus/paclitaxel-eluting stents Adapted from NEJM 20131 ● ●



SOURCES  1. Stefanini GG, Holmes DR, Jr. Drug-eluting coronary-artery stents. The New England journal of medicine 2013;368:254-65. 2. Chase, A, et al. "Association of the arterial access site at angioplasty with transfusion and mortality: The M.O.R.T.A.L study (Mortality benefit Of Reduced Transfusion after percutaneous coronary intervention via the Arm or Leg)." Heart 94 (2008): 1019-025. 3. Popma, JJ, Deepak BL “Chapter 58: Percutaneous Coronary Intervention.” in Braunwald E, Bonow RO. Braunwald's heart disease : a textbook of cardiovascular medicine. 9th ed. Philadelphia: Saunders; 2012. 4. Levine, G. N., et al. (2011). "2011 ACCF/AHA/SCAI Guideline for Percutaneous Coronary Intervention. A report of the American College of Cardiology Foundation/American Heart Association Task Force on Practice Guidelines and the Society for Cardiovascular Angiography and Interventions." J Am Coll Cardiol 58(24): e44-122. 5. Boden WE, et al. "Optimal medical therapy with or without PCI for stable coronary disease". The New England Journal of Medicine. 2007. 356:1503-16 6. Tonino PAL, et al. "Fractional Flow Reserve versus Angiography for Guiding Percutaneous Coronary Intervention". The New England Journal of Medicine. 2009. 360(3):213-224. 7. De Bruyne B, et al. "Fractional flow reserve-guided PCI versus medical therapy in stable coronary disease". The New England Journal of Medicine. 2012. 367(11):991-1001. 8. Vorobcsuk, A., et al. (2009). "Transradial versus transfemoral percutaneous coronary intervention in acute myocardial infarction Systematic overview and meta-analysis." Am Heart J 158(5): 814-821. 9. Wald DS, et al. "Randomized trial of preventative angioplasty in myocardial infarction". The New England Journal of Medicine. 2013. 369(12):1115-1123. 10. Natsuaki, M., et al. (2013). "Biodegradable polymer biolimus-eluting stent versus durable polymer everolimus-eluting stent: a randomized, controlled, noninferiority trial." J Am Coll Cardiol 62(3): 181-190. 11. Little, W. C., et al. (1988). "Can coronary angiography predict the site of a subsequent myocardial infarction in patients with mild-to-moderate coronary artery disease?" Circulation 78(5 Pt 1): 1157-1166. 12. Weisz, G., et al. (2009). "Five-year follow-up after sirolimus-eluting stent implantation results of the SIRIUS (Sirolimus-Eluting Stent in De-Novo Native Coronary Lesions) Trial." J Am Coll Cardiol 53(17): 1488-1497. 13. Serruys PW, et al. "Percutaneous Coronary Intervention versus Coronary-Artery Bypass Grafting for Severe Coronary Artery Disease". The New England Journal of Medicine. 2009. 360(10):961-972. 14. Farkouh, M. E., et al. (2012). "Strategies for multivessel revascularization in patients with diabetes." N Engl J Med 367(25): 2375-2384.
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IST: In-stent thrombosis, BMS: bare metal stent, early DES: sirolimus/paclitaxel-eluting stents. Adapted from NEJM 2013â€‹1. SOURCES. 1. Stefanini GG, Holmes DR, Jr. Drug-eluting coronary-artery stents. The New England journal of medicine 2013;368:254-65. 2. Chase, A, et al. "Association of the arterial access site at ... 
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