
Wakayama Medical University 

Takashi Akasaka, MD, PhD, FESC, FAPSC, FJCS 

Department of Cardiovascular Medicine 

Wakayama Medical University 

TCTAP 2018,  

Seoul, Korea 

Vulnerable plaque detection：What is new in 2018 

OCT 



Wakayama Medical University 

Disclosure Statement of Financial Interest 

• Grant/Research Support : Abbott Vascular Japan 

 Boston Scientific Japan  

 Goodman Inc. 

 St. Jude Medical Japan 

 Terumo Inc. 

 

• Consulting Fees/Honoraria : Daiichi-Sankyo Pharmaceutical Inc. 

  Goodman Inc. 

  St. Jude Medical Japan 

  Terumo Inc. 

 

Within the past 12 months, I or my spouse/partner have had a financial 

interest/arrangement or affiliation with the organization(s) listed below. 

Affiliation/Financial Relationship 



Wakayama Medical University 

Pre-PCI OFDI (65 y.o. male, UAP) 
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Thrombus Plaque rupture Plaque rupture 

Pre-PCI Pre-PCI Pre-PCI 
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OFDI at culprit site 
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Demonstration of various causes in ACS  

Plaque rupture 

Plaque erosion 

Calcified nodule 

60 – 70 % 

20 – 30 % 

5 – 6 % 

Kubo T, Akasaka T, et al. ( J Am Coll Cardiol 50:933-939,2007) 
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Red  & white thrombus 

Kume T, Akasaka T, et al. ( Am J Cardiol 97:1713-1717, 2006 ) 

Red thrombus 

Protrusion mass  

with shadow 

Protrusion mass  

without shadow 

Protrusion mass  

with & without shadow 

White thrombus Mixed thrombus 

Kubo T, Akasaka T, et al. ( J Am Coll Cardiol 50:933-939,2007) 
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Plaque Classification Algorithm by OCT 
Jia H, et al. J Am Coll Cardiol 2007;50:933–999 
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Incidence of plaque rupture, erosion and calcified nodule 

in 126 lesions in pts with ACS 
Jia H, et al. J Am Coll Cardiol 2007;50:933–999 

61% 
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NIRS-IVUS parameters & OCT-defined plaque characteristics 
Max LCBI 2mm & Max lipid arc Max LCBI 2mm & minimal FCT 

Plaque burden & prevalence of TCFA Remodeling index & prevalence of TCFA 

Roleder T, et. Al, EuroIntervention 2014;10:303-311  
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Diagnostic performance of FD-OCT & IB-IVUS for detection of TCFA  

Nakano M, et. Al, J Am Coll Cardiol Img 2016;9:163-172  
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Inadequacy of modern approaches to detect plaque vulnerability.  
Stefanadis C, et al. J Am Heart Assoc 2017;6:e005543 
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EMERALD Study 

Study protocol 

Lee JM, et al. JACC Interv 2018;in press 
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Exploring the MEchanism of the Plaque Rupture in Acute Coronary Syndrome 

using Coronary CT Angiography and ComputationaL Fluid Dynamics 

Lee JM, et al. JACC Interv 2018;in press 
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Proportion of culprit lesions & the risk for culprit lesion on ACS among 3 groups 

classified by the presence of adverse plaque & hemodynamic characteristics 

Lee JM, et al. JACC Interv 2018;in press 
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Prediction of angiographic slow flow 

In pre-PCI OCT 

image, the culprit 

lesion presented 

lipid-rich plaque 

with TCFA. 

After stenting, 

angiogram showed 

slow flow, and OCT 

disclosed plaque 

rupture behind 

stent. 

TCFA might be 

easy to be ruptured 

by PCI and has a 

high risk for 

coronary slow flow.  

Steniting Slow flow 

1 2 

1. Thin-cap fibroatheroma (TCFA) 2. Plaque rupture caused by PCI 

60µm  

Tanaka A, Kubo T, Akasaka T et al. Eur Heart J 2009;30:1348-55 

A 73 y.o. male underwent PCI for mid-LAD lesion (arrow).  
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Prediction of No-reflow Post-PCI 

Tanaka A, Kubo T, Akasaka T et al. Eur Heart J 2009;30:1348-55 

Prediction of Microvascular Obstruction 

Ozaki, Kubo, Akasaka et al. Circulation Img 2011;4:620-7  

There is not enough data demonstrating the efficacy 

of distal protection during OCT-guided PCI. 

No-reflow 
n=14 

Reflow 
n=69 

p-value 

Plaque rupture, % 

Thrombus, % 

TCFA, %  

Lipid-arc, degree* 

71 

79 

50 

166 

48 

80 

16 

44 

0.053 

0.567 

0.034 

0.012 
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Efficacy of distal protection during PCI 
VAMPIORE 3 trial 

Hibi K, et al. J Am Coll Cardiol CV Interv 2018;in press 

In cases with attenuated plaque ≧5mm by IVUS, distal protection reduced 

no-reflow phenomenon & MACE, although there were no significant 

difference in infarct size (CK or CK-MB).  

Attenuated plaque ≧5mm by IVUS might demonstrate large lipid core with 

red thrombus by OCT, and similar study should be planed using OCT. 
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Plaque Classification Algorithm by OCT 
Jia H, et al. J Am Coll Cardiol 2007;50:933–999 

Conservative pharmacologic treatment without revascularization 

might be appropriate in some ACS patients with an intact fibrous 

cap, especially if the lumen is enough big (MI with non-obstructive 

coronary arteries: MINOCA).  
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Representative case of definite OCT-erosion 

Jia H, et al. J Am Coll Cardiol 2007;50:933–999 

An irregular lumen 

surface with attached 

mural thrombus 

(arrows) overlying a 

fibrous plaque (B,C) 

can be identified. 
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Representative case of probable OCT-erosion 

Jia H, et al. J Am Coll Cardiol 2007;50:933–999 

Underlying plaque 

morphology is not well 

visualized due to the 

presence of residual red 

thrombus (A, B and C, 

arrows) without any 

detectable rupture (A 

through D). 
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Representative Case of OCT-Defined Errosion 
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Characteristics of Spasm Sites as Assessed by OCT 

In Patients With VSAP 

Shin ES, et al., J Am Coll Cardiol Img 2015;8:1059-1067  
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OCT-Defined Morphological Characteristics of Spasm Sites 

in Patients With VSAP 

69 patients 

80 sites 
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 Nat Rev Cardiol 2016;13:257-265  
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Changes in thrombus volume in ACS with plaque erosion  

Absolute volume change Percent thrombus volume reduction 

100% reduction 

in 22 out of 55 pts 

More than 50% reduction 

in more than 80 % cases 
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Take home message 

    Simple morphological information of plaques by OCT might not be 

       enough to predict future adverse event, and combination with other 

       imaging modalities and hemodynamic information may provide us to 

       improve the identification of vulnerable plaques. 

  These features of the ruptured plaque in ACS may relate the higher 

       risk of slow flow & microvascular damage during PCI, and distal 

       protection may allow us to improve the prognosis. 

  Greater impact has been reported in the diagnosis of erosion and 

       MINOCA with a possibility to treat the culprit lesion without stenting 

       by OCT. 

  Plaque rupture is demonstrated as main mechanism (60-70%) of ACS 

      with high incidence of TCFA, lipid rich plaque and red thrombus 

      compared with erosion or calcified nodule by OCT. 
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