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NIRS vs. IVUS: Lessons from  
in Vivo ACS Patients & in Vitro SCD Cases 



Mt. St. Helens, WA, USA 5.18.1980 

Volcano ≈ Vulnerable Plaque 

Vulnerable Plaque Volcano 



A patient died from Anterior STEMI  



 

 

 Human plaques with lipid pool & necrotic core  



NIRS has been developed to detect lipid core plaque 
(LCP) 

A digital colour-coded map of the artery wall indicating the location and 

intensity of lipid core  



NIRS Can Differentiate Lesions with Large Plaque Burden 
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Large Plaque Burden + Large Lipid Core Large Plaque Burden + No Lipid Core 



NIRS IVUS Vs. 

Lipid core plaque Plaque Rupture 

Limitation:  No structure 

information 

Limitation: lipid rich plaque 

before rupture 



 It is generally accepted : 
-Grayscale IVUS is limited to the detection of NC lesions; 
-There is no specific ultrasonic textural patterns associated with NC.  



Histological validation study of 2294 human coronary 
autopsy specimens from cardiovascular death victims  



Echo-Attenuated Plaque 

 

Echo-attenuated signature - defined as the absence of ultrasound 

signal behind plaque that was either hypoechoic or isoechoic to reference 

adventitia, but without bright calcium 

Echo-attenuated plaque  a unique IVUS signature  



1mm 

A B 

C 

D 



 

Arc of Echo-attenuated plaque  
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Echo-attenuation with superficial location is a reliable 
IVUS signature for high-risk plaque containing a large 
necrotic core  

superficial superficial deep deep 



The Location of Histologic NC  in Echo-Attenuated Plaque  

IVUS:  
Thickness of 
“echogenic cap” of 
echo-attenuated 
plaque 
 
Pathology: 
Thickness of the 
histologic fibrous 
cap covering the 
NC 



IVUS:EP (deep)  

Path: PIT (lipid pool) 

IVUS:EP (deep)        

Path: Bland fibrous 

(angiogenesis) 

IVUS:EP (superficial)  

Path: Late FA (Necrotic 

Core) 

 

IVUS:EP (superficial)  

Path: Bland fibrous 
(angiogenesis) 

Echo-lucent plaques  



 

Compared with echo-attenuated plaques,  
echolucent plaques associated with smaller NIRS- LCP 



 

What is behind the Calcium? 
Limitation of the IVUS:  can not penetrate into Calcium 



钙化后面是什么？ 

Behind Calcium, could be a very big NC  
Rotation for Calcified stenosis : No reflow 



NIRS could “see”calcified plaque with/without NC 
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Culprit Lesions in STEMI:  
Insights from Near-infrared Spectroscopy 

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



Why might a large lipid burden be important? 
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35 year old male with sudden cardiac arrest while 

mowing his lawn. 

maxLCBI4mm = 813 

Plaque burden = 67% 
Initial angiogram Angiogram after PTCA 



Baseline 

Male，71 year old 

 

Symptoms 

Repeated chest pain 3d 

Risk factors  

DM 

HBP 

Diagnostic examination  

 

    

 

ECG：V1-5 ST suppression 

TNI: （+） 







Echo-attenuated plaque ! 





Grayscale-IVUS-detected attenuated plaques indicated 
the presence of NIRS-detected LCP 
 

Attenuated plaques 



 

A positive relationship between VH-detected NC and 
NIRS-detected LCP in non-calcified plaques but not in 
calcified plaques  - Why? 

For Calcified Plaques, an interesting finding - 



NIRS could “see”calcified plaque with/without NC 
 
VH-IVUS could not “see” calcified plaque with/without NC 

VH-IVUS overestimation of NC content in the 

presence of calcification 



 

Pathology 
VH-IVUS 

VH-IVUS always put red “necrotic core” behind the calcium 



 

Artificial addition of calcium-like elements to the 
atherosclerotic plaque led to an increase in necrotic tissue in 
virtual histology that is probably artefactual 

Caution should be taken in the VH-IVUS assessment of 
NC in vessels with heavy calcification 

After stent 
 
 
Before stent 



Echo-attenuated signature, in particular that with 

superficial location, indicated a high-risk plaque 

containing a large NC. 

VH-IVUS overestimation of NC content in vessels 

with heavy calcification. Caution should be taken. 

NIRS can differentiate calcified plaques with/without 

NC, and differentiate “True” or “false” AP/EP, thus 

might improve the tissue characterization of coronary 

plaques. 

Take Tome Massage 


