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Top Vascular Ultrasound 2024: Carotid Plaque-RADS – A Novel 
Stroke Risk Classification System
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Introduction
Many ​​vascular ultrasound articles were published in 

2024, but certainly the most discussed in Brazil this year was 
“Carotid Plaque-RADS - A Novel Stroke Risk Classification 
System” by Saba et al. in JACC: Cardiovascular Imaging.1 The 
project brought together 51 specialists in different vascular 
imaging modalities from 10 countries. This new proposal 
for categorizing carotid plaque attracted the attention of 
physicians from various specialties, such as cardiologists, 
neurologists, radiologists, ultrasound specialists, and vascular 
surgeons. In this section, we will discuss its main aspects, 
comparing them with previous classification systems.

Discussion
Although clinical treatment has progressed with respect 

to high-potency statins and both surgical and endovascular 
invasive treatment, recent reports, such as that of King’s 
College London for the European Stroke Alliance, show that 
more efficient actions are required. Stroke continues to be the 
second most frequent cause of acute cardiovascular syndrome, 
second only to myocardial infarction. U.S. projections show 
a 34% increase in strokes by 2060, with the same projected 
for all European countries by 2035.2,3

It has long been known that ischemic events due to the 
progression of atherosclerosis are not entirely related to the degree 
of stenosis in the culprit artery. In the 1990s, several studies showed 
that the pathophysiological mechanisms of vascular syndromes 
involve erosion or rupture of unstable atherosclerotic plaques, 
with plaque thrombosis, culminating in vessel occlusion or distal 
embolization of plaque fragments and/or thrombi.4-6

The latest European Society of Vascular Surgery guidelines 
on atherosclerotic carotid artery disease recommend treatment 
for symptomatic patients with moderate stenosis (50%-
69% obstruction) when clinical or imaging findings suggest 
a higher risk of new stroke (ie, Class IIa, level of evidence 
B for endarterectomy and Class IIb, level of evidence B for 
endovascular treatment).7 Regarding plaque morphology, 
Rothwell et al.8 demonstrated that patients with irregular 
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or ulcerated plaque had a lower stroke risk at 5 years when 
treated surgically than patients with smooth plaque (17% vs. 
8%; number needed to treat = 6).

For asymptomatic individuals with atherosclerotic 
carotid plaque and stenosis > 60%, decision making 
about interventional treatment is more challenging. In fact, 
approximately 20% of these individuals will have a stroke 
within 10 years, even with optimized clinical treatment and 
lifestyle change. Several recent studies on plaque characteristics 
have defined factors associated with a high risk of stroke. The 
development of multimodality noninvasive vascular imaging 
has contributed to this paradigm shift, indicating plaque types 
associated with neurological event risk.

Previous scoring systems include the American Heart 
Association’s classification of atherosclerotic lesions according 
to risk of ischemic events, a modification of this system for 
magnetic resonance imaging, and a plaque score based on 
ultrasonography.9-11 Plaque-RADS (Plaque Reporting and Data 
System) aims to create an intuitive, accurate, and reliable score 
through a standardized system that can be used with several 
imaging modalities (magnetic resonance imaging, computed 
tomography angiography, and ultrasonography) that estimates 
the risk of first or recurrent stroke. Such an approach would 
facilitate communication between different institutions, 
systematizing information between referring physicians, 
imaging specialists, and researchers.

It is important to emphasize that carotid plaque is still defined 
according to a recent update of the Brazilian recommendations 
for evaluating carotid and vertebral arteries, which is based on 
the well-known Mannheim consensus criteria.12,13

Plaque-RADS is based on morphological changes in carotid 
plaque, stratifying the risk of neurological ischemic events. In a 
publication from American Society of Echocardiography, Johri 
et al.14 proposed a classification system for carotid plaque that 
associates plaque height with the risk of cardiovascular events. 
Thus, we have two distinct and complementary sources of 
information, since atherosclerosis is a systemic manifestation 
with different clinical outcomes.

Since Plaque-RADS uses the height (or thickness) of the 
carotid plaque to differentiate between grades 1, 2 and 3, 
comparison with American Society of Echocardiography 
carotid plaque grades 0, I, II and III is feasible. The Plaque-
RADS article discusses the American Heart Association 
system and that of the American Heart Association 
modified for magnetic resonance imaging . Figure 1 
compares atherosclerotic plaque findings among the 4 
classification systems. In Plaque-RADS, the key findings are 
maximum plaque thickness; ulceration; calcification; a thin, 
thick, or ruptured fibrous cap; a lipid-rich necrotic core; 
intraplaque hemorrhage; and intraluminal thrombus. Auxiliary 
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findings include neovascularization, inflammation, positive 
remodeling, atherosclerotic burden, and stenosis progression. 

Although Saba et al. cited intraplaque neovascularization 
as an auxiliary finding for atherosclerotic plaque, we know 
that two-dimensional ultrasound is limited regarding such 
evaluations. The ultrasound contrast agent available in 
Brazil, associated with adequate equipment adjustment, 
can detect intraplaque neovascularization and was 
included in the Brazilian recommendation as a Class I, 
level of evidence B recommendation.12

Conclusions
The new classification system for carotid atherosclerotic 

plaque proposed in “Carotid Plaque-RADS: A Novel Stroke 
Risk Classification System”1 can standardize terminology across 
imaging modalities and grade the risk of neurological events. 
Imaging findings consistent with vulnerable plaque, detected 
by vascular ultrasonography, computed tomography, and 
magnetic resonance imaging, are increasingly recognized as 
associated with a higher risk of events, regardless of the degree 
of carotid stenosis.

Figure 1 – Equivalence between classification systems for atherosclerotic carotid plaque (*Figure adapted from Saba et al.,1, Johri et al.,14 Stary et al.9 and 
Cai et al.10). AHA: American Heart Association; ASE: American Society of Echocardiography; IMT: intima-media thickness; MRI: magnetic resonance imaging.
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The green-to-red color scale represents increasing vascular risk.

1.	 Saba L, Cau R, Murgia A, Nicolaides AN, Wintermark M, Castillo M, et al. 
Carotid Plaque-RADS: A Novel Stroke Risk Classification System. JACC 
Cardiovasc Imaging. 2024;17(1):62-75. doi: 10.1016/j.jcmg.2023.09.005. 

2.	 Prendes CF, Rantner B, Hamwi T, Stana J, Feigin VL, Stavroulakis K, et al. 
Burden of Stroke in Europe: An Analysis of the Global Burden of Disease 
Study Findings from 2010 to 2019. Stroke. 2024;55(2):432-42. doi: 
10.1161/STROKEAHA.122.042022. 

3.	 Stevens E, Emmett E, Wang Y, McKevitt C, Wolfe C. The Burden of Stroke 
in Europe: The Challenge for Policy Makers. London: Stroke Alliance for 
Europe;  2017.

4.	 Libby P, Ridker PM, Maseri A. Inflammation and Atherosclerosis. Circulation. 
2002;105(9):1135-43. doi: 10.1161/hc0902.104353. 

5.	 Davies MJ, Richardson PD, Woolf N, Katz DR, Mann J. Risk of Thrombosis in 
Human Atherosclerotic Plaques: Role of Extracellular Lipid, Macrophage, 

References



Arq Bras Cardiol: Imagem cardiovasc. 2024;37(4):e202401103

Editorial

Santos
Top vascular US 2024: Carotid plaque-RADS

This is an open-access article distributed under the terms of the Creative Commons Attribution License

and Smooth Muscle Cell Content. Br Heart J. 1993;69(5):377-81. doi: 
10.1136/hrt.69.5.377. 

6.	 Libby P. Molecular Bases of the Acute Coronary Syndromes. Circulation. 
1995;91(11):2844-50. doi: 10.1161/01.cir.91.11.2844. 

7.	 Naylor R, Rantner B, Ancetti S, Borst GJ, De Carlo M, Halliday A, et al. Editor’s 
Choice - European Society for Vascular Surgery (ESVS) 2023 Clinical Practice 
Guidelines on the Management of Atherosclerotic Carotid and Vertebral 
Artery Disease. Eur J Vasc Endovasc Surg. 2023;65(1):7-111. doi: 10.1016/j.
ejvs.2022.04.011. 

8.	 Rothwell PM, Eliasziw M, Gutnikov SA, Warlow CP, Barnett HJ; 
Carotid Endarterectomy Trialists Collaboration. Endarterectomy for 
Symptomatic Carotid Stenosis in Relation to Clinical Subgroups and 
Timing of Surgery. Lancet. 2004;363(9413):915-24. doi: 10.1016/
S0140-6736(04)15785-1. 

9.	 Stary HC, Chandler AB, Dinsmore RE, Fuster V, Glagov S, Insull W Jr, et al. A 
Definition of Advanced Types of Atherosclerotic Lesions and a Histological 
Classification of Atherosclerosis. A Report from the Committee on Vascular 
Lesions of the Council on Arteriosclerosis, American Heart Association. 
Circulation. 1995;92(5):1355-74. doi: 10.1161/01.cir.92.5.1355. 

10.	 Cai JM, Hatsukami TS, Ferguson MS, Small R, Polissar NL, Yuan C. 
Classification of Human Carotid Atherosclerotic Lesions with in 

Vivo Multicontrast Magnetic Resonance Imaging . Circulation. 
2002;106(11):1368-73. doi: 10.1161/01.cir.0000028591.44554.f9. 

11.	 Hollander M, Bots ML, Del Sol AI, Koudstaal PJ, Witteman JC, Grobbee DE, 
et al. Carotid Plaques Increase the Risk of Stroke and Subtypes of Cerebral 
Infarction in Asymptomatic Elderly: The Rotterdam Study. Circulation. 
2002;105(24):2872-7. doi: 10.1161/01.cir.0000018650.58984.75. 

12.	 Albricker ACL, Freire CMV, Santos SND, Alcantara ML, Cantisano AL, Porto 
CLL, et al. Recommendation Update for Vascular Ultrasound Evaluation of 
Carotid and Vertebral Artery Disease: DIC, CBR and SABCV - 2023. Arq Bras 
Cardiol. 2023;120(10):e20230695. doi: 10.36660/abc.20230695. 

13.	 Touboul PJ, Hennerici MG, Meairs S, Adams H, Amarenco P, Bornstein N, 
et al. Mannheim Carotid Intima-media Thickness and Plaque Consensus 
(2004-2006-2011). An Update on Behalf of the Advisory Board of the 
3rd, 4th and 5th Watching the Risk Symposia, at the 13th, 15th and 20th 
European Stroke Conferences, Mannheim, Germany, 2004, Brussels, 
Belgium, 2006, and Hamburg , Germany, 2011. Cerebrovasc Dis. 
2012;34(4):290-6. doi: 10.1159/000343145. 

14.	 Johri AM, Nambi V, Naqvi TZ, Feinstein SB, Kim ESH, Park MM, et al. 
Recommendations for the Assessment of Carotid Arterial Plaque by 
Ultrasound for the Characterization of Atherosclerosis and Evaluation of 
Cardiovascular Risk: From the American Society of Echocardiography. J Am 
Soc Echocardiogr. 2020;33(8):917-33. doi: 10.1016/j.echo.2020.04.021.

https://creativecommons.org/licenses/by/4.0/

