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			Abstract

			Excimer Laser Coronary Atherectomy (ELCA) is an adjuvant procedure to Percutaneous Coronary Intervention (PCI) that aims to properly prepare a coronary lesion for stenting. It is an effective form of atherectomy for complex coronary lesions and plays an important role in the management of lesions seen in cases of in-stent restenosis. We describe the case of a patient with multiple comorbidities who underwent intracoronary Optical Coherence Tomography (OCT) guided percutaneous coronary intervention for the treatment of a Chronic Total Occlusion (CTO) due to In-Stent Restenosis (ISR). Based on OCT imaging, it was possible to observe the mechanism of ISR due to Neointimal Hyperplasia (NIH), to define the anatomy of the lesion, and to optimize PCI. Our strategy was to do appropriate debulking of the neointimal hyperplastic tissue using laser atherectomy, with great results and a successful procedure.
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			Introduction

			Excimer Laser Coronary Atherectomy (ELCA) is an adjuvant procedure to Percutaneous Coronary Intervention (PCI) that aims to properly prepare a coronary lesion for stenting [1,2]. It is an effective form of atherectomy for complex coronary lesions and plays an important role in the management of lesions seen in cases of in-stent restenosis [3,4].

			Case Report

			Patient 69 years old, male, with multiple comorbidities, including dyslipidemia, hypertension and prior inferior wall myocardial infarction, with prior Percutaneous Coronary Intervention (PCI) to the right coronary artery (RCA) in 2014. Evolving with insidious chest pain considered typical angina. Left ventricle ejection fraction 55%. ECG showing diffuse ventricular repolarization changes, especially in the inferior wall. Elective coronary angiography was performed for angina evaluation.

			Patient underwent elective coronary angiography, which showed:

			a)	The left anterior descending artery (LAD) showed atherosclerosis, but without significant disease (Figure 1, Panel A, black arrow);

			b)	The left mid to distal circumflex artery (LCx) revealed an 85% stenosis. (Figure 1, Panel A, blue arrow), Submitted to successful left circumflex PCI using drug-eluting stent (DES) 1 month ago (Figure 1, Panel B, blue arrow);

			c)	The mid RCA showed a Chronic Total Occlusion (CTO) due to in-stent restenosis (Figure 1, Panel C, white arrow), with poor-developed coronary collaterals, thus escalated elective PCI to this vessel using laser atherectomy guided by OCT (Optical Coherence Tomography) was scheduled.
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			The procedure was performed via the right femoral artery. Pre-intervention TIMI flow was 3. PCI was performed within the mid right coronary artery using anterograde approach. RCA was engaged using an AL1 8Fr guiding catheter. After therapeutic anticoagulation, RCA was wired with a Pilot 50 guidewire (Abbott) without difficulty. Pilot wire was exchanged using a Turnpike micro catheter (Vascular Solutions, US) to a BMW guidewire (Abbott).
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			Optical Coherence Tomography (OCT) imaging identified a large amount of in-stent fibrotic tissue, corresponding to in-stent restenosis (ISR) due to neointimal hyperplasia (NIH - Figure 2, Panel B pre-stent), and was used for stent sizing and landing zone identification (Figure 2, Panel A and C pre-stent).

			Excimer laser coronary atherectomy (ELCA, Philips) using 1.4mm was performed (frequency 60Hz, fluence 40), and then escalated to a 2.0mm ELCA catheter (frequency 60Hz, fluence 40), with continuous intra-coronary infusion of saline solution. A new OCT imaging pullback showed with significant debulking of neointimal hyperplasia and significant increase in luminal area.

			The lesion was predilated with a 3.0x15mm non-compliant Euphora balloon (Medtronic) at 16atm. A 3.5x38mm Xience Sierra DES (Abbott) was deployed at 14atm and post dilated with a 3.5x15mm non-compliant Euphora balloon (Medtronic) at 24atm. Final OCT imaging showed adequate stent apposition and expansion (88%), with no evidence of dissections. (Figure 2, Panel A, B and C post-stent). Final angiogram with excellent angiographic results and final TIMI 3 flow. (Figure 3, Panel D, white arrow). 

			Discussion

			Laser excimer coronary atherectomy (ELCA) is an adjuvant therapy to percutaneous coronary intervention (PCI), with established safety and efficacy, especially for the treatment of complex lesions requiring neointimal debulking. In this type of atherectomy, a standard 0.014” guidewire is used over which the 8F diameter ELCA catheter is passed for laser application to the obstructive plate region [5].

			In our case report, OCT was especially important in determining the restenosis mechanism, lesion anatomy, and procedure planning. We observed ISR with excessive fibrotic tissue inside the previous stent, corresponding to neointimal hyperplasia, with the possibility of failure in the attempt to compact this thick proliferative tissue only by catheter balloon predilation. Thus, OCT imaging guided appropriate neointimal plaque debulking through ELCA and adequate vessel sizing measurements for optimal stent implantation, with successful results.

			The importance of debulking is not only due to direct luminal gain, but also to the decrease in the mass of neointimal hyperplasia to be compressed and a greater radial balloon force on the previously implanted stent, allowing for optimal expansion. In summary, a lumen gain was observed by 3 different mechanisms: 1) Ablation of neointimal hyperplasia; 2) Previous stent expansion; 3) Compression of residual neointimal hyperplasia (Figure 3, Panel A, B & C).
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			Currently, ELCA is performed in procedures requiring appropriate lesion debulking, such as acute coronary syndromes, in-stent restenosis, saphenous vein grafts, chronic total occlusions, and calcified lesions [2,3]. The main complications of ELCA are similar to those found in other atherectomy modalities. Specific problems may arise if saline irrigation is interrupted or residual contrast is present, which can generate excessive heat and increase the risk of coronary perforation. The CTO treatment procedural limitations are subintimal long lengths with absence of contrast distal to the lesion, implying non-analyzable poor-quality imaging and possible misinterpretation [2,6]. In such cases, predilation would allow increased contrast flow and enhanced imaging.

			Lastly, the main limitation of ELCA is the presence of extensive calcification. However, a hybrid procedure can be performed when rotational atherectomy is required but cannot be performed due to the inability of the dedicated guidewire to pass through. In these cases, the ELCA can create a channel to allow the passage of this dedicated guidewire, and thus can be associated with rotational atherectomy, known as the “RASER” technique [2,6].
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Figure 3: Intravascular Optical Coherence tomography (OCT) showing cross sections in the same region of the minimum luminal area.
Panel A: Baseline image revealing neointimal hyperplasia. Panel B: Aspect of the lesion after laser atherectomy. Panel C: Final aspect of
the lesion after stenting. Panel D: Coronary angiography showing successful final resut of mid RCA treatment
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Figure 2: Intravascular Optical Coherence tomography (OCT) showing cross sections i the same region of the minimum luminal area.
LPRE-STENT — Panel A: RCA distal reference; Panel B: Mid RCA baseline image revealing neointimal hyperplasia; Panel C: RCA
proximal reference. POST-STENT - Panel A: RCA distal reference; Panel B: Mid RCA image revealing great expansion post laser and
stent treatment; Panel C: RCA proximal reference
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