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Recent ESC Guideline 

Windecker S, et al. Eur Heart J 2014 
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 PCI at dRCA (Cypher 3.5 x 
18mm) 18 month ago 

 PCI with stent at dLCx (BMS 
3.0x30) 10 years ago 

In-Stent Restenosis 
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Quantitative evaluation for degree of stenosis 

with higher resolution 

What can get more information with 

OCT than IVUS ? 
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OCT Can Provide Qualitative Information of Neointima  
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OCT Can Provide Qualitative Information of Neointima  
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Text Book; Cardiovascular OCT Imaging: Late stent change, Kim JS, Hong MK, Jang Y 

Abnormal Neointima 
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(A) (B) (C) (D) 

Representative images of OCT and histologic sections.  
 

(A) Homogeneous neointimal pattern in OCT has a collagen rich neointima (bluish color) (B) 
heterogeneous neointimal pattern shows lots of loose connective tissue (grey color) and 
fibrin (pink color) (C) layered neointimal pattern shows thick neointima, external elastic 
laminal rupture and peristrut inflammation (D) neovascularization is shown in the middle of 
neointima. 

Kim JS, Granada JF, et al. Eur Heart J Cardiovasc Imaging 2013 
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Neointimal tissue of In-stent Restenosis 

Angiographic classification 
Diffuse (n = 9) Focal (n = 11) Margin (n = 5) p 

 Layered 7 (77.8%) 5 (45.5%) 1 (20%) 0.005 

 Homogeneous 2 (22.2%) 1 (9.1%) 4 (80%) 
 Heterogeneous 0 5 (45.5%) 0 

Gonzalo N, et al. Am Heart J 2009;158:284-93 

This study demonstrated that the incidence of heterogeneous 

neointima in patients presenting with stable angina was 6.7% 

(1/15) versus 40.0 % (4/10) in patients with unstable angina. 
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Heterogeneous Pattern of Neointima has adverse clinical outcome 

Homogeneous (n) 208 187 132 100 49 2 

Layered (n) 55 49 33 22 6 0 

Hetero (n) 73 59 34 22 8 1 

Time after OCT (Months) 
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Homogeneous vs. Heterogeneous; p< 0.001 

Heterogeneous vs. Layered; p= 0.191 

Homogeneous vs. Layered; p=0.124 

Layered 

Kim JS, Lee JH, Hong MK, et al. J Am Coll Cardiol Imag 2014 
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ISR Treatment with DEB 

 Follow up angiogram d/t chest discomfort 
PTCA c DEB at dRCA (Sequent please 3.5 x 15) 
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DEB 3.0 x 30 mm 

Final angiography and OCT 

ISR Treatment with DEB 
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Possible direction for OCT-based ISR treatment strategies 

Nagoshi R, et al. Cir J 2013;3:652-660 

Layered and heterogeneous 

tissues might respond better 

than homogeneous tissue to 

simple balloon dilatation 

Immediate results after POBA 
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Associations between Restenotic Pattern and mid-term results 

Tada T, et al. Eur Hear J Cardiovasc Img 2015;16:1101-11 
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What can get more information with 

OCT than IVUS ? 

OCT clearly differentiate the tissue 

characteristics of neotintima. 

assess the mechanism  

predict the clinical outcomes  

suggest the best treatment option 

Summary for In-Stent Restenosis 
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 PCI at dRCA (Nobori 3.5 x 
18mm) 24 month ago 

 PCI with stent at dLCx (BMS 
3.0x15) 11 years ago 

Stent Thrombosis 
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 The Role of OCT to Assess an In-Stent 
Restenosis 
 

Quantitative evaluation for relationship 

between stent and vessel wall 
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Stent Coverage 
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Four (22.2%) of 18 patients with VLST had ruptured and lipid-laden 

neointima inside DESs without uncovered or malapposed stent 

struts. 

 In the remaining 14 patients who developed VLST without 

neointimal rupture, uncovered (64.2 %) and malapposed struts 

(50%) were observed in nine and seven patients. 

Stent Coverage 



Severance Cardiovascular Hospital Yonsei University College of Medicine 

Stent malapposition and incomplete coverage 

Stent malapposition and 
incomplete coverage 
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 The Role of OCT to Assess an In-Stent 
Restenosis 
 

Qualitative Evaluation for Neointimal 

Characteristics 
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Neoatherosclerosis 

Vergallo R, et al. Am  J Cardiol  2013;112:1315-21 

(A) Lipid-laden intima, appearing as a signal-poor region with diffuse 

borders (asterisks), with disruption of the fibrous cap (arrow). (B) In-stent 

calcification: signal-poor area with sharp borders  

MGH OCT Registry by IK Jang 
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Four (22.2%) of 18 patients with VLST had ruptured and lipid-laden 

neointima inside DESs without uncovered or malapposed stent 

struts. 

 In the remaining 14 patients who developed VLST without 

neointimal rupture, uncovered and malapposed struts were 

observed in nine and seven patients. 

Neoatherosclerosis 
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Prevalence of neoatherosclerosis 

Otsuka F, et al. Eur Heart J 2015;36:2147–2159 
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Neoatherosclerosis 
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Can Provide Further Information to Guide a 

Treatment Strategy for Stent Thrombosis ? 
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Stent Malapposition  

NC balloon 4.0 x 15 mm 

Final angiography and OCT 
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Neoatherosclerosis 

Xience Prime 3.0*38mm OCT after stenting 
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What can get more information with 

OCT than IVUS ? 

OCT clearly show the relationship between 

stent and vessel wall and the tissue 

characteristics of neotintima. 

Assess the mechanism  

Suggest the best treatment strategy 

Summary for Stent Thrombosis 
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Thanks for your Attention 
Cardiovascular Hospital Hybrid Cath Room 

Preclinical Research Lab 
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OCT after thrombosuction 

 

A B C 

A B C 
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Prevalence of Heterogeneous Neointima & Neoatherosclerosis 

Kenichi S, Virmani R, et al. J Am Coll Cardiol Img 2014 

Prevalence 20-30 % according to clinical population of patients, stent age or 
definition of each study 
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Pathology: neoatherosclerosis 

The Pathology of Neoatherosclerosis in Human Coronary Implants 
: Bare-Metal and Drug-Eluting Stents 

Nakazawa G, et al, JACC, 2011;57:1314-1322 

• peristrut foamy macrophage 
cluster 

• fibroatheroma 

• thin-cap fibroatheroma 

• rupture with thrombosis 

Neoatherosclerosis 
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Identification of Intrastent Pathology Associated With Late Stent      
Thrombosis Using Optical Coherence Tomography 

Jones CR, et al J Interven Cardiol 2015:28;439-448 

http://onlinelibrary.wiley.com/doi/10.1111/joic.12220/full
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A B 

Stent struts 
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Statin may prevent the degeneration of neointima 

Optimal LDL treatment Conventional treatment 

(A) There were no changes in homogeneous neointimal characteristics in the optimal lipid-lowering 

group. (B) Changes from the non-homogeneous to homogeneous neointima were observed in the 

optimal lipid-lowering group. (C) Changes from the homogeneous to non-homogeneous neointima 

were observed in the conventional group. (D) There were no changes in non-homogeneous 
neointimal characteristics in the conventional group 

Jang JY, Kim JS, Hong MK, et al. Atherosclerosis 2015 
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Heterogeneous 

Pattern of Neointima 

 

- loose tissue containing 

scattered short spindle cells 

in the myxoid stroma on 

pathologic examination 

Cho SS, et al Circulation 2015  
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Mechanism of DES ISR 

Kang SJ, et al. Cir Cardiovasc Interv 2011;4:9-14 


