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Introduction

Stroke remains a leading cause of morbidity and mortality globally,
underscoring the critical importance of effective prevention strategies.
In this context, carotid ultrasound has emerged as a valuable diagnostic
tool, playing a pivotal role in both primary and secondary prevention
of stroke. This introduction provides an overview of the significance of
carotid ultrasound in assessing carotid artery disease, highlighting its
potential impact on stroke prevention [1].

The burden of stroke

Stroke, characterized by sudden disruption of blood flow to the
brain, poses a substantial public health challenge. Its diverse etiology
and often devastating consequences necessitate a multifaceted approach
to prevention. Carotid artery disease, characterized by the narrowing
of the carotid arteries, stands as a significant contributor to ischemic
strokes, making it a prime target for preventive interventions [2].

Carotid ultrasound: A Non-Invasive Insight: Carotid ultrasound,
a non-invasive imaging modality, has become increasingly prominent
in the assessment of carotid artery disease [3]. This technique provides
real-time images of the carotid arteries, allowing clinicians to visualize
plaque buildup, assess blood flow, and identify stenosis. As a readily
accessible and cost-effective tool, carotid ultrasound has become
integral to risk stratification and decision-making in stroke prevention

(4].

Primary prevention: In primary prevention, carotid ultrasound
serves as a valuable tool for identifying asymptomatic individuals at
risk of developing carotid artery stenosis. Early detection of significant
stenosis allows for timely intervention, potentially preventing the
progression to stroke [5]. By providing detailed images of the carotid
arteries, this imaging technique aids in risk stratification and guides
clinicians in implementing targeted preventive measures, such as
lifestyle modifications, antiplatelet therapy, and blood pressure control

[6].

Screening high-risk populations: Carotid ultrasound is
particularly relevant in screening high-risk populations, including
those with a history of cardiovascular diseases, hypertension, or
diabetes. Identifying and addressing carotid artery disease in these
individuals can significantly contribute to reducing the overall burden
of stroke. However, considerations regarding the cost-effectiveness and
potential risks associated with widespread screening warrant careful
evaluation [7].

Secondary prevention: In the realm of secondary prevention,
carotid ultrasound plays a crucial role in evaluating patients who
have already experienced a transient ischemic attack (TTA) or stroke.
Detecting carotid artery stenosis in this population informs treatment
decisions, such as the initiation of aggressive medical management
or consideration of carotid revascularization procedures [8]. Carotid
ultrasound acts as a guide in the ongoing management of secondary
stroke prevention, aiding clinicians in optimizing therapeutic
interventions to minimize the risk of recurrent events.

Advancements in imaging technology: Recent advancements

in carotid ultrasound technology, such as color Doppler and duplex
imaging, have enhanced the precision and diagnostic capabilities
of this modality. These innovations allow for a more comprehensive
assessment of plaque characteristics, aiding in risk stratification
and refining treatment decisions [9]. Additionally, the integration
of artificial intelligence in image analysis holds promise for further
improving diagnostic accuracy and efficiency.

Challenges and considerations: Despite its benefits, the role of
carotid ultrasound in stroke prevention is not without challenges.
Standardizing protocols, addressing inter-operator variability, and
establishing clear criteria for intervention are essential for maximizing
its effectiveness. Furthermore, the evolving landscape of alternative
imaging techniques and the consideration of patient preferences
should be factored into the decision-making process [10].

Conclusion

Carotid ultrasound stands at the forefront of stroke prevention,
serving as a pivotal tool in both primary and secondary prevention
strategies. Its ability to identify and characterize carotid artery disease
allows for targeted interventions, contributing to a reduction in
stroke incidence. As technology continues to advance and evidence
accumulates, the integration of carotid ultrasound into comprehensive
stroke prevention programs holds immense potential for optimizing
patient outcomes and advancing the field of vascular medicine.
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