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ESR Bridges: imaging and management of carotid atherosclerosis 

through a standardized classification system—a multidisciplinary 

view 

Carotid Atherosclerosis: What are the unmet clinical needs? 

Cardiovascular disease remains a leading cause of disability and premature mortality 

worldwide[1]. In this context, carotid artery atherosclerosis stands out as a major precursor to acute 

ischemic stroke. Advances in non-invasive imaging have revolutionized our understanding of 

carotid atherosclerosis, shifting away from the traditional stenosis-centric view, where disease 

severity was judged solely by the degree of stenosis[2]. This progress has superseded assessing 

stroke risk based exclusively on stenosis. Histopathological studies have demonstrated that specific 

features of carotid plaques associate strongly d with ischemic stroke and thrombotic complications, 

regardless of stenosis severity[2]. Optimum patient management calls for accurate evaluation of 

plaque propensity to provoke an event. However, the absence of a standardized system for reporting 

plaque morphology and composition has created significant barriers to consistent risk stratification 

and effective treatment planning. 

 

Challenges and opportunities—radiologist’s view 

The main determinants of carotid plaque vulnerability include plaque thickness, intraplaque 

hemorrhage (IPH), ulceration, a thin or ruptured fibrous cap, the presence of a lipid-rich necrotic 

core (LRNC), positive remodeling, calcification type, inflammation, and neovascularization[1]. ed 

Non-invasive imaging modalities such as ultrasound, computed tomography angiography (CTA), 

and magnetic resonance imaging (MRI) can detect these features [3,4]. Therefore, the radiologist's 

role extends beyond the assessment of carotid stenosis to include plaque characterization. However, 

variability in reporting practices limits the utility of these findings. The Carotid Plaque-Reporting 

and Data System (Plaque-RADS) provides a standardized cross-modalities approach for classifying 

carotid plaques based on imaging characteristics[5]. This system categorizes plaques from grade 1 

(absence of plaque) to grade 4 (complicated plaque with high-risk features)[5]. By offering a 

structured framework, Plaque-RADS improves communication between radiologists and clinicians, 

supports treatment decisions, and facilitates consistent risk assessment. For radiologists, this system 



provides a clear lexicon and framework to guide interpretation and enhance interdisciplinary 

communication.  

Challenges and opportunities—other clinician’s view 

Effective management of carotid atherosclerosis requires close collaboration between 

clinicians and radiologists. The primary challenge is integrating complex imaging data into 

informed treatment decisions. This multidisciplinary approach involves not only radiologists but 

also neurologists, vascular surgeons, medical specialists, interventional neurologists, and 

cardiologists. Current guidelines for managing symptomatic and asymptomatic carotid 

atherosclerosis derive primarily from randomized trials comparing medical therapy with surgical 

interventions, many from an earlier era of pharmacologic treatments with an emphasis on the degree 

of stenosis and symptom status[6–8]. However, growing evidence highlights the importance of 

plaque morphology and composition beyond stenosis severity. Accordingly, various guidelines now 

recommend incorporating high-risk imaging features into risk stratification and patient management 

strategies. Nevertheless, inconsistencies in reporting practices reduce the practical value of these 

findings[9–11]. Clinicians should consider imaging markers of plaque instability, even in non-

stenotic carotid plaques, in their clinical practice. Standardizing the assessment and description of 

atherosclerotic plaque imaging features using a consistent lexicon is crucial for improving 

communication among healthcare providers. The Plaque-RADS system addresses this need by 

integrating imaging findings into clinical decision-making. By providing a standardized approach to 

plaque assessment, Plaque-RADS enhances patient stratification and therapy optimization. Yet, 

challenges remain in harmonizing its implementation with existing guidelines to ensure widespread 

adoption and consistency in clinical practice 

Future directions 

Promising initial results have been published on the use of the Carotid Plaque-RADS 

system, which improves stroke risk stratification compared to traditional stenosis grading in both 

asymptomatic individuals and patients with a history of stroke[12]. Widespread implementation of 

Plaque-RADS in the assessment of carotid atherosclerosis could substantially enhance patient 

management in clinical practice. Future research should prioritize validating Plaque-RADS through 

large-scale, multicenter studies to establish robust prognostic correlations between plaque 

categories and cerebrovascular events in the contemporary era of atheroma modifying therapies. 

Advancements in imaging technology, such as photon-counting CT, promise to further refine 



Plaque-RADS categories, improving their diagnostic and prognostic utility[13–15]. Additionally, 

the development of artificial intelligence models is paving the way for enhanced diagnostic 

accuracy, allowing for precise assessment of plaque component volumes and other markers of 

treatment response[16]. This approach also offers the capability to predict outcomes by integrating 

imaging and non-imaging parameters, further supporting personalized patient care 

 

Recommendations for clinical practice 

• Focus on features of plaque vulnerability, not just stenosis. 

• Encourage multidisciplinary collaboration among radiologists, neurologists, vascular 

surgeons and physicians, and interventional specialists to integrate imaging findings into 

personalized treatment strategies. 

• Implement the Plaque-RADS classification to enhance the uniformity of carotid plaque 

reporting. 

• Promote large-scale, multicenter validation studies to establish robust correlations between 

Plaque-RADS categories and cerebrovascular outcomes. 
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