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Predictors of Stent Failure:  

early thrombosis, restenosis 

Minimum lumen area 

Stent underexpansion 

Edge dissection 

Residual stenosis 

Tissue protrusion 

Large plaque burden 

Geographic miss    etc… 



IVUS & OCT 

High-definition  
visualization 



IVUS & OCT 

So What? 
Reducing death, MI, TLR 
stent thrombosis after PCI 



OCT Imaging 

Pre-Procedure 
 

Peri-Procedure 
 

Post-Procedure 
 

OCT-guided PCI 

 Assess lesion characteristics 

(plaque composition, culprit  

lesion, stenosis severity) 

Stent Deployment 

(Stent sizing, Determine 

expansion/ MSA/ apposition) 

Assess complication (identify 

edge dissection, tissue  

protrusion, thrombosis) 

Confirm procedural success 

   Lesion assessment               Stent assessment        Complication assessment 



Acute vessel wall injury after stenting  

Tissue prolapse: 100% 

Intrastent dissection: 92% 

Edge dissection: 28% 

ISA: 64% 

Thrombus: 44% 

J Invasive Cardiol. 2010 Sep;22(9):435-9. 

→ No associated with  

clinical outcome 

http://www.ncbi.nlm.nih.gov.libproxy.amc.seoul.kr:8000/pubmed/20814052




Rates and types of abnormal findings by post-PCI OCT 

*Edge dissection >180◦ in more than five frames  

*Significant malapposition defined as >200 micron in at least five consecutive frames 

*Thrombus and/or tissue protrusion on OCT causing flow reduction  

     (i.e. TIMI < 3 and/or obstruction visible by angiography). 

*Under-expansion ≥30% by OCT compared with reference distal lumen area and  

     when quantitative coronary angiogram (QCA) shows >20% in-stent residual diameter stenosis. 

ILUMIEN I. EHJ 2015 Aug 4  



Impact of OCT on PCI 

Pre-PCI (n=467 lesions) Post-PCI (n=467 lesions) 

ILUMIEN I. EHJ 2015 Aug 4  

Selecting different stent lengths 

(shorter in 25%, longer in 43%). 

Additional in-stent post-dilatation (81%) 

Placement of new stents (12%) 



Post hoc analysis  

ILUMIEN I. EHJ 2015 Aug 4  

MACE at 30 days: death 0.25%, MI 7.7%,  
repeat PCI 1.7%, and stent thrombosis 0.25%. 



Incidence and Clinical Significance of Poststent 

OCT Findings: 900 lesions (786 patients) 

Circulation. 2015;132:1020-1029 

Device-oriented clinical 
endpoints (DOCE): 
 
Cardiac death,  
Target vessel-related MI,  
TLR, 
Stent thrombosis. 



Minimal stent area associated with outcome 

Circulation. 2015;132:1020-1029 



Poststent OCT findings 

Circulation. 2015;132:1020-1029 



TLR event free survival distributions of lesions 



OCT results for subacute thrombosis 

Edge dissection Underexpansion 

Small distal reference lumen area (2.5 mm2) 

Am Heart J 2015;169:249-256 

21 definite  
subacute ST 



OCT results in subacute thrombosis & control 

Am Heart J 2015;169:249-256 



Clinical events of stent malapposition 

Circ Cardiovasc Interv. 2014;7:88-96 

Acute stent malapposition: 62%  
Late-persistent stent malapposition: 31% 

Late-acquired stent malapposition: 15%.   



Post-procedure OCT & clinical outcome  

J Am Coll Cardiol Img 2015;8:1297–305 

1,002 lesions (832 patients) 



OCT criteria of suboptimal stent implantation 

J Am Coll Cardiol Img 2015;8:1297–305 

Edge dissection Intrastent plaque/ 
thrombus protrusion 

Reference lumen narrowing 
(lumen area <4.5 mm2) 

Stent malapposition 



Suboptimal OCT findings 

J Am Coll Cardiol Img 2015;8:1297–305 



Suboptimal OCT deployment & clinical outcome 

*Either in-stent minimum lumen area <4.5 mm2, dissection >200 mm 
at the distal stent edge, or distal or proximal reference narrowing 



Survival free of MACE according to optimal 

versus nonoptimal stent  

Optimal OCT stent deployment 

Suboptimal OCT stent deployment 

*Either in-stent minimum lumen area <4.5 mm2, dissection >200 mm 
at the distal stent edge, or distal or proximal reference narrowing 



Case 1: M/61 
Chest pain at exertion 

Aggravation, 1 week ago 

Hypertension (+) 

Dyslipidemia (+) 



Stenting at pLAD 

Balloon angioplasty  Stenting 



Coronary angiography after stenting 



Oops… by final OCT 



9 months later  



ILUMIEN III: Optimize PCI 

Scope: Up to 35 sites (US, EMEA, Japan) 

       420 randomized subjects 

       Endpoint: Safety/Efficacy Study 

Primary Efficacy Endpoint (powered).  

: Post-PCI MSA assessed by OCT in each randomized arm 





Take Home Messages 

• OCT allow high-resolution images of pre-, peri- and post-procedure, 
so we can assess lesion characteristics, stent optimization, and 
procedure complications with it. 

 

• Abnormal post-stent OCT findings are frequent. 

 

• Procedural strategy has been influenced by OCT findings of both 
pre-PCI and post-PCI in the majority of patients. 

 

• The potential impact of OCT guidance to optimize PCI outcome 
seems promising and requires further investigations in large-scale 
prospective trials. 


