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Pathology of the Vulnerable Plaque-2 
 
 

 

Early Necrotic Core 
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Pathology of the Vulnerable Plaque-3 
 
 

 

Thin Cap Fibroatheroma  
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Plaque Rupture  
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Accelerated Plaque Progression  
 

 

 

Lipid rich necrotic core 

Thin fibrous cap (<65 um) 



Pathology of the Vulnerable Plaque-4 
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Can We Identify Vulnerable Plaque? 
 



Vulnerable Plaque and risk of Events?? 



Stone et al. NEJM 2011 

PROSPECT- VH-TFCA and  
Non Culprit Lesion Related Events  

NCLs in ACS patients with ≥30% DS and ≥40% plaque burden 

MACE occurred in 20% of pts at median 3.4-year FU 

 

 

  



Kedhi et al. EHJ 2021 

COMBINE: TFCA and adverse events 
in FFR negative lesion 

In  diabetic patients, TCFA-represents 25% of FFR negative lesions and is associated with a five-fold higher rate 

of MACE despite the absence of ischaemia 
 



Lipid rich lesions detected by NIRS and adverse 
events 

Total lipid content assessed by LCBI  

Oemrawsingh et al. JACC 2014 Madder et al. EHJ Cardiovasc Imaging 2016 

Single non culprit lesion with max LCBI 4mm≥400  

Karlsson et al. Open Heart 2019 



PROSPECT II-Lipid rich lesions detected by NIRS 
and adverse events 

Erlinge al Lancet 2021 

MaxLCBI 4mm ≥324.7 Plaque burden ≥70% 

NCLs in ACS patients with ≥30% DS and ≥40% plaque burden 

MACE occurred in 14.4% of pts at median 3.7-year FU 

 

 

  



PROSPECT- Modest prognostic value for Vulnerable Plaque 

Kaul et al. JACC Cardiovasc Imaging 2012 



PROSPECT-Modest prognostic value for Vulnerable Plaque 
Potential explanations 

 

 IVUS resolution inadequate for plaque characteristics 

 

 No repeat IVUS evaluation: plaque evolves 

 

 TFCA does not necessarily cause ACS and 25% of ACS are caused by erosion 

 

 Inflammatory infiltrate cannot be detected by structural imaging nor by NIRS 



The case for molecular imaging? 

 Inflammation drives atherogenesis and plaque rupture 

 

 Structural imaging not yet robust enough for prediction 

 

 Molecular imaging of inflammation will improve risk prediction beyond structural imaging 



Near-Infrared Fluorescence (NIRF) Imaging: 
Shedding light onto live molecular targets 

 
 

Weissleder, Ntziachristos Nat Med 2003  

↓photon attenuation (more light penetration) 

 

↓autofluorescence enables in vivo imaging  

 

 →Visualize in vivo atheroma inflammation 

 



NIRF for Lipid-Rich, Inflamed Atherosclerotic Plaques 
Indocyanine Green 

 

 

 

Vinegoni et al. at Med 2003 

NIRF/ICG  
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RAM 11/MAC 
 



NIRF for Lipid-Rich, Inflamed Atherosclerotic Plaques 
Prosense VM110 

 

 

 

Jaffer et at JACC 2011 

NIRF/ICG  
 



2D NIRF-IVUS 
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NIRF-IVUS  

fusion images  
 

Jaffer et at JACC 2011 



2D NIRF-OCT 

 

 



Conclusions-The case for molecular imaging 

 NIRF imaging provides high-resolution quantification of plaque inflammation 

 

 NIRF is ready to translate and synergize with structural imaging for risk prediction 

 

 High resolution imaging of coronary vulnerable plaque: ready to translate into 

clinical practice?  
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PROSPECT- VH-TFCA and  
Non Culprit Lesion Related Events  



 



 



 



 



 



 



 

 

 

molecular imaging of inflammation will improve risk 

prediction beyond structural imaging.  



 



 



 



 



 



 



 



 



 



 



 


