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Evolution of Stent

Balloon Angioplasty Bare Metal Stents (BMS) Drug-eluting Stents (DES) Bioresorbable Scaffolds (BRS)

* Elastic recoil » High incidence of in-stent « Permanent caging, impaired » Potential long term benefits
» Acute closure restenosis (ISR) endothelial function  Large strut thickness, delivery
« Neointimal hyperplasia + Neointimal hyperplasia » Reduced positive remodeling issue (lesion prep)

 Late “catch-up” phenomena  Stent thrombosis




Rates of Def/Prob ST (1 Year)
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Clinical Outcomes of BVS

02

« Criteria for non-
inferiority not met

* A higher rate of
device-oriented
composite endpoint
in BVS

« 8 definite scaffold
thrombosis in BVS

Chevalier et al. ABSORB Il Clinical
Outcomes at 3 Years.
Presented at TCT 2016

Scaffold or Stent Thrombosis

Absorb Xience
335 patients T Pale
Definite 2-5% (8) 0-0% (0) 0-06
Acute (01 day) 0-3% (1) 0-0% (0) 1-0
Sub-acute (2-30 days) 0-3% (1) 0-0% (0) 1-0
Late (31-365 days) 0-0% (0) 0-0% (0) 1-0
Very late (>365 days) 1-8% (6) 0-0% (0) 0-19
Definite or probable 2:8%(9) 0-0% (0) 0-03
Acute (01 day) 0-3% (1) 0-0% (0) 1-0
Sub-acute (2-30 days) 0-3% (1) 0-0% (0) 1-0
Late (31-365 days) 0:3% (1) 0:0% (0) 10
Very late (>365 days) 1-8% (6) 0-0% (0) 0-19

8 Definite ScT (BVS) vs. 0 (Xience)



Objective and Methods

In vitro Scaffold Thrombosis Evaluation

1.Strut Thickness,
Study effect of malapposition and strut 2. Malapposmon
thickness on thrombus formation 3. Bifurcation PCI
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Confocal Microscopy

In vitro perfusion model

1 Student t-test (p < 0.05) |
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1-Strut Thickness
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High shear rate and shear
stress will activate the
platelet.



1-Effect of Strut Thickness

Abbott Arterius™ Abbott CFD
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2- Malapposition

From a mechanical point of view — insights from intracoronary imaging

1. Malapposition (under- 1. Malapposition (under-sizing, .
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2-Effect of Malapposition

Direction of Flow
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3-Effect of Floating BVS Strut in Bifurcation

Shear Rate
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3-BVS in Bifurcation

Pilot Trial -5 Years follow-up

Past-procedure

mmCovered struts
— Neo-intima
formation
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Onuma et al. Circ Cardiovasc Interv. 2017;10:e004393.



Summary

1. In vitro model is good to study stent/Scaffold thrombogenecity;

2. Strut thickness, malapposition, the use in bifurcation PCI are all
important factors that trigger clots happening.
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Appendix

Causes of acute/subacute, late and very late ST

A B
Neointimal hyperplasia
with thrombus

Ruptured
Neoatherosclerosis

Endothelial cells

Uncovered
struts

Atherosclerotic
Plague

Coronary
evaginations

Malapposition Underexpansion

Abbreviations : Ca = Calcification; IC = Inflammatory cell; NC = Necrotic Core; NIH = Neointimal hyperplasia; Thr = thrombus.

Figure | Causes of acute, subacute, late, and very late stent thrombosis. (A) Uncovered struts may be present in isolation or in the presence of
malapposition, coronary evaginations, and also underexpansion (B). Malapposed stent struts are often covered by fibrin/platelet thrombus (Thr).
Evaginations are defined as outward bulges in the luminal contour between struts and are a frequent finding in first-generation drug-eluting stents
(DES) and less frequent in second-generation DES. (B) Underexpansion < 3.00 mm? may be a cause of uncovered struts and malapposition. Late
stent thrombosis can occur form underlying excessive neointimal hyperplasia, and very late stent thrombosis from neoatherosclerosis.

Mori et al. European Heart Journal
2016; 37,1217-1219



Strut Thickness from DES to BRS
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Appendix

Effect of Strut Thickness on ST
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Treatment Options

Excercise/Medication Minimally Invasive: PCI with BMS
Antiplatelet, statins, vasodilators, etc.. Angioplasty with bare metal stenting
Used for patients with stable CAD Less invasive, mixed long term results.
Not suitable for patients with Balloon angioplasty was offere_d in early
. days of PCl to treat patients with Ml [ ¢
severe stenosis or acute Ml

Problem: high restenosis rates in CAD

By-pass Surgery Drug Eluting Stent
LIMA, vein graft Drug coating prevents early healing response

Viable option for those with good conduit and in-stent restenosis

Problem: Very Invasive and long Offer equivalent treatment to by-pass

hospital stay and recovery P Problem: Permanent metal implant remains
L- L in the artery after treatment




