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INTRODUCTION
Plaque build-up, also known as atherosclerosis, lies at the heart 
of many cardiovascular diseases, including coronary artery 
disease, peripheral artery disease, and stroke. This article 
delves into the intricacies of plaque formation, progression, 
and its implications for cardiovascular health. Atherosclerosis 
is a complex inflammatory process characterized by the 
gradual accumulation of plaque within the walls of arteries. 
The primary components of plaque include cholesterol, fatty 
substances, cellular debris, and inflammatory cells, which 
infiltrate the arterial intima and initiate the formation of 
atherosclerotic lesions. The initial stage of plaque build-up 
involves the dysfunction of endothelial cells lining the arterial 
wall, which allows for the infiltration of low-density lipoprotein 
cholesterol into the vessel wall. cholesterol undergoes oxidation 
and becomes trapped within the arterial intima, triggering an 
inflammatory response and recruitment of monocytes and 
macrophages to the site of injury. Macrophages engulf oxidized 
particles, forming foam cells that contribute to the formation 
of fatty streaks within the arterial wall [1,2].

DESCRIPTION
Over time, smooth muscle cells migrate from the media to 
the intima and proliferate, producing extracellular matrix 
components such as collagen and proteoglycans that contribute 
to plaque stability. As the atherosclerotic lesion progresses, 
it undergoes remodelling, with the accumulation of lipid-
rich necrotic cores, calcification, and fibrous cap formation. 
Vulnerable plaques, characterized by a thin fibrous cap and 
a large lipid core, are prone to rupture, leading to thrombus 
formation and acute cardiovascular events such as myocardial 
infarction or stroke. Several risk factors contribute to the 
development and progression of plaque build-up, including 
hypertension, dyslipidaemia, diabetes, smoking, obesity, and 

a sedentary lifestyle. These risk factors promote endothelial 
dysfunction, dyslipidaemia, inflammation, oxidative stress, 
and thrombosis, accelerating the atherosclerotic process 
and increasing the likelihood of plaque rupture. Diagnosis of 
plaque build-up typically involves a combination of clinical 
evaluation, imaging studies, and laboratory tests to assess 
cardiovascular risk and evaluate the extent of atherosclerosis. 
Non-invasive imaging modalities such as carotid ultrasound, 
coronary calcium scoring, and coronary angiography enable 
visualization of atherosclerotic plaques and assessment 
of coronary artery disease burden. Invasive procedures 
such as coronary angiography and intravascular ultrasound 
provide detailed information about plaque morphology, 
composition, and severity, guiding treatment decisions and 
risk stratification in patients with symptomatic or high-risk 
coronary artery disease. Management of plaque build-up 
focuses on reducing cardiovascular risk factors, stabilizing 
atherosclerotic plaques, and preventing acute cardiovascular 
events. Lifestyle modifications, including dietary changes, 
regular exercise, smoking cessation, and weight management, 
form the cornerstone of primary and secondary prevention 
strategies. Pharmacological therapy aims to target underlying 
pathophysiological processes contributing to plaque formation 
and progression. Statins, antiplatelet agents, antihypertensive 
medications, and glucose-lowering agents are among the 
medications used to optimize lipid profiles, inhibit platelet 
aggregation, control blood pressure, and improve glycemic 
control in patients with atherosclerosis. In addition to medical 
therapy, invasive interventions such as percutaneous coronary 
intervention or coronary artery bypass grafting may be 
indicated for patients with obstructive coronary artery disease 
or high-risk plaque features involves the placement of stents 
to widen narrowed or blocked arteries, while entails surgical 
revascularization using grafts to bypass obstructive lesions 
[3,4].
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CONCLUSION
Emerging therapies such as lipid-lowering agents, anti-
inflammatory medications, and novel plaque stabilization 
strategies hold promise for further improving outcomes in 
patients with atherosclerosis. By targeting specific pathways 
involved in plaque formation and progression, these therapies 
offer potential alternatives for patients with refractory disease 
or residual cardiovascular risk despite optimal medical therapy. 
In conclusion, plaque build-up represents a major contributor 
to cardiovascular morbidity and mortality worldwide, 
underscoring the importance of early detection, risk factor 
modification, and aggressive management strategies. By 
understanding the pathophysiology of atherosclerosis 
and implementing comprehensive approaches to plaque 
stabilization and prevention, clinicians can mitigate the burden 
of cardiovascular disease and improve outcomes for affected 
individuals.

ACKNOWLEDGEMENT
None.

CONFLICT OF INTEREST
The author’s declared that they have no conflict of interest.

REFERENCES
1. Aziz M, Jandeleit-Dahm KA, Khan AW (2024) Interplay 

between epigenetic mechanisms and transcription factors 
in atherosclerosis. Atherosclerosis. 395:117615. 

2. Dhalla N, Gopal L, Palwankar P (2024) Drug induced 
gingival enlargement-phenytoin: An overview and case 
report. J Surg Case Rep. 2024(5). 

3. He C, Jiang J, Liu J, Zhou L, Ge Y (2024) Pseudostellaria 
heterophylla polysaccharide mitigates Alzheimer’s-like 
pathology via regulating the microbiota-gut-brain axis in 5 
× FAD mice. Int J Biol Macromol. 270(Pt 2):132372. 

4. Padhi D, Baruah P, Ramesh M, Moorthy H, Govindaraju T 
(2024) Hybrid molecules synergistically mitigate ferroptosis 
and amyloid-associated toxicities in Alzheimer’s disease. 
Redox Biol. 71:103119. 

https://linkinghub.elsevier.com/retrieve/pii/S0021915024001758
https://linkinghub.elsevier.com/retrieve/pii/S0021915024001758
https://linkinghub.elsevier.com/retrieve/pii/S0021915024001758
https://academic.oup.com/crawlprevention/governor?content=%2fjscr%2farticle%2fdoi%2f10.1093%2fjscr%2frjae304%2f7682472
https://academic.oup.com/crawlprevention/governor?content=%2fjscr%2farticle%2fdoi%2f10.1093%2fjscr%2frjae304%2f7682472
https://academic.oup.com/crawlprevention/governor?content=%2fjscr%2farticle%2fdoi%2f10.1093%2fjscr%2frjae304%2f7682472
https://www.sciencedirect.com/science/article/abs/pii/S0141813024031775?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0141813024031775?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0141813024031775?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0141813024031775?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2213231724000958?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2213231724000958?via%3Dihub

