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Abstract
Coronary atherosclerosis involves the accumulation of plaques within the walls of the coronary arteries, resulting 

in the obstruction of blood flow to the heart. This condition, often asymptomatic until advanced stages, significantly 
increases the risk of myocardial infarction (heart attack). Understanding the mechanisms of plaque formation and 
progression is crucial for developing effective preventive and therapeutic strategies. This review examines current 
research on the pathophysiology of coronary atherosclerosis, emphasizing its implications for cardiovascular health 
and patient management.
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Introduction
Mr. Smith, a 55-year-old male with a history of hypertension and 

hyperlipidemia, presented to the emergency department with severe 
chest pain radiating to his left arm. He described the pain as crushing 
and lasting for over 30 minutes before seeking medical attention. On 
arrival, his vital signs were stable, but an electrocardiogram revealed 
ST-segment elevation indicative of an acute myocardial infarction (MI) 
[1]. Further investigation, including cardiac biomarkers and coronary 
angiography, confirmed the diagnosis of coronary artery disease 
(CAD) secondary to extensive coronary atherosclerosis. This case 
highlights the critical role of plaque deposition in coronary arteries, 
leading to acute coronary syndromes such as MI. Understanding 
the pathophysiology of coronary atherosclerosis is essential for early 
detection, timely intervention, and effective management to prevent 
adverse cardiovascular events in high-risk individuals like Mr. Smith.

Patient presentation: Mr. Smith’s case of acute myocardial 
infarction

Mr. Smith, a 55-year-old male with a history of hypertension and 
hyperlipidemia, arrived at the emergency department complaining of 
severe chest pain that radiated to his left arm. He described the pain 
as crushing and had been experiencing it for over 30 minutes before 
seeking medical attention. On assessment, he appeared anxious but 
was hemodynamically stable with no significant abnormalities noted in 
his initial vital signs. The nature and duration of his symptoms raised 
immediate concern for acute myocardial infarction (MI) [2].

Diagnostic findings: ST-segment elevation and coronary 
angiography results

An electrocardiogram (ECG) performed on Mr. Smith showed 
significant ST-segment elevation in multiple leads, indicative of an 
acute ST-elevation myocardial infarction (STEMI). This finding 
prompted urgent coronary angiography, which revealed extensive 
occlusion in the left anterior descending (LAD) coronary artery due 
to atherosclerotic plaque rupture. The angiographic images confirmed 
severe coronary artery disease with multiple areas of stenosis and 
significant narrowing of the affected vessels []3.

Pathophysiology of coronary atherosclerosis: Insights into 
plaque formation

Coronary atherosclerosis involves the gradual buildup of 

atherosclerotic plaques within the walls of coronary arteries. These 
plaques consist of cholesterol, fatty deposits, inflammatory cells, 
and fibrous tissue. Over time, these deposits can narrow the arterial 
lumen, restricting blood flow to the heart muscle. The rupture of these 
vulnerable plaques exposes thrombogenic material to the bloodstream, 
triggering the formation of blood clots (thrombus) that can further 
obstruct the artery and lead to acute coronary syndromes such as MI. 
The underlying mechanisms include endothelial dysfunction, lipid 
accumulation, inflammation, and subsequent plaque destabilization 
[4].

Clinical implications: Understanding risk factors and 
management

Mr. Smith’s case underscores the importance of recognizing and 
managing risk factors for coronary artery disease. Hypertension, 
hyperlipidemia, smoking, diabetes, and family history are significant 
contributors to atherosclerosis development. Effective management 
strategies include lifestyle modifications (e.g., diet, exercise), controlling 
blood pressure and cholesterol levels with medications, smoking 
cessation, and regular cardiovascular screening. Timely intervention, 
such as percutaneous coronary intervention (PCI) or coronary artery 
bypass grafting (CABG), can restore blood flow and reduce the risk 
of future cardiac events in high-risk individuals. Ongoing research 
into novel therapies targeting plaque stabilization and regression 
remains critical in improving outcomes for patients with coronary 
atherosclerosis [5,6].

Result and Discussion
Results:

Mr. Smith’s prompt presentation and the diagnostic findings 
confirmed an acute ST-elevation myocardial infarction (STEMI) 
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secondary to severe coronary artery disease. Coronary angiography 
revealed significant occlusion in the left anterior descending (LAD) 
coronary artery due to atherosclerotic plaque rupture. The extent and 
severity of coronary artery disease necessitated immediate intervention 
to restore myocardial perfusion and prevent further cardiac 
complications [7].

Discussion:

Mr. Smith’s case highlights several crucial aspects of coronary 
artery disease (CAD) and acute myocardial infarction (MI). Firstly, 
the presence of multiple risk factors such as hypertension and 
hyperlipidemia underscores the importance of aggressive risk factor 
management in high-risk individuals. Effective control of these 
risk factors through lifestyle modifications and pharmacotherapy is 
essential to mitigate the progression of atherosclerosis and reduce the 
incidence of acute coronary events [8].

Secondly, the pathophysiological mechanisms underlying coronary 
atherosclerosis involve the gradual deposition of atherosclerotic 
plaques within coronary arteries. These plaques, composed of lipids, 
inflammatory cells, and fibrous tissue, can undergo rupture or erosion, 
leading to thrombus formation and subsequent myocardial ischemia. 
Understanding these mechanisms is crucial for developing targeted 
therapies aimed at stabilizing vulnerable plaques and reducing the 
risk of plaque rupture. Thirdly, the management of acute myocardial 
infarction involves timely reperfusion therapy to restore blood flow 
to the ischemic myocardium. In Mr. Smith’s case, prompt coronary 
angiography followed by percutaneous coronary intervention (PCI) 
was crucial in reopening the occluded artery and salvaging myocardial 
tissue. The integration of pharmacological therapies such as antiplatelet 
agents, beta-blockers, and statins further optimizes outcomes by 
reducing myocardial oxygen demand, preventing recurrent thrombosis, 
and promoting plaque stabilization [9].

Lastly, Mr. Smith’s case underscores the importance of 
comprehensive post-infarction care, including cardiac rehabilitation 
and long-term secondary prevention strategies. Patient education 
regarding medication adherence, lifestyle modifications, and regular 
follow-up evaluations is essential in minimizing the risk of recurrent 
cardiac events and improving overall prognosis [10,11].

Conclusion 
In conclusion, Mr. Smith’s case illustrates the critical interplay 

between coronary artery disease, acute myocardial infarction, and 

effective management strategies. Prompt recognition, aggressive risk 
factor control, timely reperfusion therapy, and comprehensive post-
infarction care are pivotal in optimizing outcomes and reducing the 
burden of cardiovascular events. Continued research and advancements 
in treatment approaches are essential for enhancing patient prognosis 
and quality of life in individuals with coronary atherosclerosis.
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