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MRI plaque analysis
• the new risk model to discriminate high versus low risk cases for cerebrovascular 

complications from carotid artery disease 

• asymptomatic and symptomatic moderate to severe extracranial carotid artery 
stenosis 

• MRI of carotid tree from aortic arch up to the circle of Willis (ACC, ACI, ACE) 

• baseline and FU after 12 and 36 months



Goal of MRI

• stenosis degree 
• intimal thickening, lipid or necrotic core, 

hemorrhage, fibrous cap, calcification, fibrosis

• FU - carotid plaque progression

• plaques morphology classified according to 
the American Heart Association criteria Cai et al. Classification of Human Carotid Atherosclerotic Lesions 

With In Vivo Multicontrast Magnetic Resonance Imaging. 
Circulation 2002; 106:1368-73 



MRI protocol
• T1W, T2W, PD, TOF, Phase-contrast images 
•  T1W BB with FS before and after applying the contrast media



MRI criteria for annotation of plaque components



MRI criteria for manual annotation of plaque components
  TOF T1W T2W PDW Morphological 

cues
Most added-
valued image

Image where annotation 
should be performed 

Lipid core (LC) 0 0 / + - / 0 0 / + Diffuse or 
eccentric 

thickening of 
blood vessel wall, 

the crescent-
shaped 

T1W, T2W, TOF T2W

Fibrous cap (FC) - 0 0 0 Juxtaluminal lesion T1W (adjacent 
IPH or LC will 

accentuate FC)

TOF

Recent 
hemorrhage 

(late subacute 
IPH)

+ + + + Irregular, like LC, 
etc. 

T1W, T2W, TOF T1W

Calcification - - - - Irregular, dot-like 
or tubular 
formations

All sequences T1W

Fibrosis 0/+ 0/+ 0/+ -   All sequences T1W

* 0  isointense, +  hyperintense, -  hypointense
** Signal intensities relative to the adjacent sternocleidomastoid muscle 



Case 1











High T1, low T2 - LC





High T1, low T2  - LC





Low T1, T2 - Fib





Case 2



Iso T1Wy, high T2W - Fib







Iso T1W, high T2W - Fib
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