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Angioscopy NIRS-IVUS 

Ueda et al.  JACC Interv. 2013 
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Ueda et al.  JACC Interv. 2013 
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*P=0.006 vs. Grade 1 

†P=<0.001 vs. Grade 2 

‡P=<0.001 vs. Grade 1 
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Angioscopy yellow color grade vs. NIRS LCBI 
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Culprit lesions of ACS 
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Culprit lesion of unstable angina 

= Yellow plaque 
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Culprit lesion of acute MI 

= Yellow plaque 

Ueda et al.  J Invasive Cardiol.  2006 
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White 

Yellow 

Acute MI Unstable AP Stable AP 

92.7% 94.7% 47.2% 

Culprit lesions of ACS by angioscopy 

= Yellow plaque 
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Sanidas et al.  Am J Cardiol.  2011 

Plaque Rupture & Non-rupture (Erosion) 

= Yellow plaque 

TCFA ThCFA 

Ruptured plaque 

Similar VH findings between 

ruptured and non-ruptured plaques 
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Sanidas et al.  Am J Cardiol.  2011 

TCFA TCFA 

Non-Ruptured plaque 

Similar VH findings between 

ruptured and non-ruptured plaques 

Plaque Rupture & Non-rupture (Erosion) 

= Yellow plaque 



Osaka Police Hospital 
J Am Coll Cardiol Intv. 2013;6(8):838-846 

Culprit lesions of acute MI by NIRS 
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J Am Coll Cardiol Intv. 2013;6(8):838-846 

Culprit lesions of acute MI by NIRS 
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Regression of yellow plaque by statin 
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Atorvastatin (10mg/day) 

Okada and Ueda et al.  J Interven Cardiol, 2007 

Regression of yellow plaque by statin therapy 



Osaka Police Hospital 

2.0 

1.5 

1.0 

0 

P<0.001** 

 M
e
a
n
 g

ra
d
e
 o

f 
y
e
llo

w
 p

la
q
u
e
 

-25 -20 -15 -10 -5 0 

Change in plaque volume (%) 

baseline 

28 weeks 

80 weeks 

P=0.003*** P<0.001** 

P=0.024* 
P=0.012* 

P=0.508* 

Hirayama A et al. Circ J, 2009 

TWINS  STUDY 

20 patients of matched data 

    58 yellow plaques 

    30 IVUS segments 

Plaque stabilization and regression by statin 
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Kini et al. J Am Coll Cardiol 2013;62:21–9 
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Kini et al. J Am Coll Cardiol 2013;62:21–9 

YELLOW trial 
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Kini et al. J Am Coll Cardiol 2013;62:21–9 

YELLOW trial 
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Kini et al. J Am Coll Cardiol 2013;62:21–9 

YELLOW trial 
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Prediction of slow/ no flow and 

periprocedural MI 
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Ruptured yellow plaque 

= Risk of distal embolization/ slow flow phenomenon 

Plaque debris embolization Ruptured plaque 
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Ruptured yellow plaque 

= Risk of distal embolization/ slow flow phenomenon 
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Matsuo and Ueda et al.  Eurointervention. 2013 

ACS & non-ACS patients 
Yellow Plaque 

= Risk of distal embolization 
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Periprocedural MI occurred in 7 of 14 patients (50%) with a 

maxLCBI4 mm ≥500, compared with 2 of 48 patients (4.2%) 

patients with a lower maxLCBI4 mm (P=0.0002). 

 

Circulation: Cardiovascular Interventions. 2011; 4: 429-437 

NIRS: maxLCBI4 mm ≥500  
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A case of slow flow/ periprocedural MI 

A 41-year-old male patient with silent myocardial ischemia 

Ueda et al.  J Cardiol Cases. 2014 



Osaka Police Hospital 

Angioscopy 

Examination by angioscopy 

Ueda et al.  J Cardiol Cases. 2014 
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NIRS-IVUS 

Examination by NIRS-IVUS 

Ueda et al.  J Cardiol Cases. 2014 
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A case of slow flow/ periprocedural MI 

Ueda et al.  J Cardiol Cases. 2014 
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maxLCBI4 mm =1000 

Ueda et al.  J Cardiol Cases. 2014 
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Post Stenting 

No-flow + 

Distal protection with Filtrap 

Predilatation 

Stent implantation with Xience 

Prime 3.5x23mm + 3.0x38mm 

A case of slow flow/ periprocedural MI 

Ueda et al.  J Cardiol Cases. 2014 
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Filter Removal Final 

Nicorandil ic 

peak CK 1500 U/L 

(CKMB 130 U/L) 

A case of slow flow/ periprocedural MI 

Ueda et al.  J Cardiol Cases. 2014 
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Distal protection device (Filtrap) 

was filled with embolized plaque 

debris. 

A case of slow flow/ periprocedural MI 

Ueda et al.  J Cardiol Cases. 2014 
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Prediction of vulnerable plaques/ 

patients 
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Vulnerable Plaque 

= Yellow plaque 

Grade 0 Grade 1 Grade 2 Grade 3 

* p<0.05 vs. Grade 1 

† p<0.05 vs. Grade 2 
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Asakura and Ueda et al.  J Am Coll Cardiol. 2001 

Vulnerable patient = Multiple yellow plaques 
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ACS Event 

39pts (7.1%) 

 

F/U interval 

4.8± 1.8years 

Ohtani and Ueda et al.  J Am Coll Cardiol. 2006 

Patients with suspected CHD, n=552 

Diagnosis, n (%) 

ACS  386 (70) 

Stable CHD 139 (25) 

Others  27 (5) 

Number of yellow plaques and future ACS event 

Incidence of  ACS events 

Follow-up period 

(%) 

14 

NYP =0,1 

NYP ≥ 2 p=0.02 
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F/U interval 

4.8± 1.8years 

Patients with suspected CHD, n=552 

Diagnosis, n (%) 

ACS  386 (70) 

Stable CHD 139 (25) 

Others  27 (5) 

Number of yellow plaques and future ACS event 



Osaka Police Hospital 

The Lipid Rich Plaque (LRP) study to identify 

vulnerable patients and vulnerable plaques 

 

9,000 PCI  

patients 

with ACS or  

SA 

will undergo  

NIRS-IVUS 

imaging of  

2 or more 

cessels 

 

 

3,000 with 

Max 4 mm LCBI  

>250 for 100% FU 

6,000 with  

Max 4 mm LCBI  

≤ 250 for 50% FU 

 

 

 

 

 

 

 

 

2 year MACE from a 

new lesion at patient 

and coronary segment 

level 

In an innovative design, only 50% of the patients without 

a large lipid-rich plaque will be followed 

Dr. Ron Waksman, PI 

PI, Europe, Dr. Carlo di Mario 

PI, Japan, Dr. Takeshi Akasaka 

Co-PI, Japan, Dr. Yasunori Ueda 
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Angioscopy plays a role of macroscopic 

pathology in living patients 

•Yellow plaque 

•Plaque rupture 

•Protrusion 

•Thrombus 

•Stent 

•Neointima 

•……… 

maxLCBI4 mm =1000 

NIRS can detect angioscopically-detected 

yellow plaques very well and can evaluate 

them more quantitatively. 


