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Pathology of  

Vulnerable Plaque 
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Plaque rupture with mild stenosis and non-
occlusive thrombus: a mechanism by which 
plaques progress from an asymptomatic to 

plaque enlargement which may be symptom 
producing when severely narrowed 
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Do thin cap fibroatheromas (vulnerable 

plaques) go on to Rupture? 

Thin cap fibroatheroma 

• Necrotic core (21.6±23.7%) 

• Thin fibrous cap (< 65 mm) 

• Cap infiltrated by macrophages and   

lymphocytes 

• Cap composition – type 1 collagen with 

few or absent smooth muscle cells 

Plaque Rupture 
• Discontinuous fibrous cap (23±19 mm ) 

• Underlying necrotic core (29.0±19.0%) 

• Luminal thrombus  
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TCFA+PB>70%+MLA<4md conferred a hazard ratio of 11.05  

yet 88.2 percent of patients with similar plaques did not have a MACE events 

Most of these events were for angina not MI– and in the vast majority of so 

called high risk plaque there was no events at all! 

Event rate in plaques without these features was also not insubstantial 



Partitioning Analysis By Morphological Parameters 
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But this approach requires a technique 
with superior resolution such as OCT— 
Not useful for widespread 
screening purposes 
What is the temporal relationship of TCFA  
to development of event? 

Narula J. JACC. 2013 



 

 

Summary: What Structural Features Predict 

Plaque Vulnerability 
 Large necrotic core in combination with thin cap and 

excessive macrophage infiltration is the best predictor of 

future events 

 Note there are many qualifications 

 Large necrotic core – how to define it – area vs. volume – 

both are important 

 Thin cap – how thin – length of the thin cap – 

circumference of thin cap or area of thin cap – all are 

important 

 Macrophage infiltration of the thin cap – how many, how 

close, area and depth, etc.  

 A lot of information is missing need better technology to 

be able to predict with at least 75 to 80% sensitivity and 

specificity 

 We need an event which changes the trajectory of plaque 

progression 
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NIRF Autofluoresence Signal Induced 
by IPH 

Nat Commun. 2017; 8: 75.  
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VP Detection  

• Relying on morphometric characteristics 
for VP alone will not provide enough 
information to target vulnerable plaque 

• We need to focus on identifying critical 
events which fundamentally alter the 
natural history of plaque 

• IPH is very likely the best of these 

• NIRF imaging appears to hold promise for 
the identification of IPH 
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