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1. INTRODUCTION 

Coronary Artery Disease (CAD) occurs when the coronary arteries 

become narrowed or obstructed due to the accumulation of plaque, a 

condition known as atherosclerosis. This restriction of blood flow to 

the heart muscle can cause symptoms such as chest discomfort 

(angina), difficulty breathing, or, in severe cases, a heart attack. CAD 

is one of the primary causes of illness and death globally, with risk 

factors including elevated cholesterol levels, high blood pressure, 

smoking, diabetes, and lack of physical activity. Prompt detection and 

proper treatment are essential to avoid serious health.
[11]

 

 

2. Etiology of CAD 

Coronary Artery Disease (CAD) arises from multiple interrelated 

factors that contribute to atherosclerosis. The primary cause is the 

accumulation of fatty deposits (plaque) in the coronary arteries. 

Elevated LDL cholesterol levels and low HDL cholesterol are major 

contributors.
[11]

 High blood pressure damages artery walls, making 

them more susceptible to plaque buildup.
[1]

 Smoking accelerates  

arterial damage and promotes clot formation (O’Rourke & Balligand, 2000).
[10]

 Diabetes 

increases the risk due to its effect on blood vessels and lipid metabolism.
[12]

 Obesity and 

physical inactivity further exacerbate the condition.
[1]

 Poor dietary choices, especially diets 

high in saturated fats and sugars, play a significant role.
[4]

 Chronic inflammation and 

oxidative stress also worsen arterial health.
[5]

 Genetic factors can predispose individuals to 

CAD, increasing.
[11] 
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3. Pathophysiology of CAD 

 

 

Pathophysiology of Coronary Artery Disease (CAD) 

Risk Factors: Coronary Artery Disease (CAD) begins with the presence of various risk 

factors, including high blood pressure, elevated LDL cholesterol, smoking, diabetes, obesity, 

physical inactivity, and genetic predisposition. These factors create an environment 

conducive to arterial damage. 

 

Endothelial Damage: The inner lining of the arteries, known as the endothelium, becomes 

damaged due to the persistent impact of risk factors. This dysfunction disrupts its normal role 

in regulating blood flow and preventing clot formation. 

 

Lipoprotein Infiltration: Damaged endothelium allows low-density lipoproteins (LDL) to 

penetrate the arterial wall. These LDL particles undergo oxidation, making them harmful and 

triggering immune responses. 

 

Plaque Formation: Oxidized LDL attracts immune cells like monocytes, which transform 

into foam cells upon ingestion of LDL. These foam cells accumulate to form fatty streaks, the 

earliest visible signs of plaque buildup. 

 

Chronic Inflammation: Inflammatory processes are activated as the body attempts to 

remove oxidized LDL and repair the arterial damage. This ongoing inflammation contributes 

to plaque growth and destabilization. 

 

Progressive Atherosclerosis: Over time, the plaques enlarge and harden, narrowing the 

arterial lumen. This reduces blood flow to the heart, limiting oxygen supply and causing 

symptoms like angina. 



www.wjpr.net     │     Vol 14, Issue 5, 2025.     │     ISO 9001: 2015 Certified Journal     │ 

 

 

 

Jayanthi et al.                                                                      World Journal of Pharmaceutical Research 

  

421 

Plaque Rupture or Erosion: Unstable plaques may rupture or erode, exposing their contents 

to the bloodstream. This triggers clotting mechanisms as the body attempts to seal the 

rupture. 

 

Thrombus Formation: The resulting blood clots can partially or completely obstruct the 

coronary artery, leading to an acute reduction in blood flow to the heart muscle. 

 

Ischemia 

The restricted blood flow causes myocardial ischemia, manifesting as chest pain or, in severe 

cases, a heart attack (myocardial infarction). Prolonged ischemia leads to irreversible heart 

muscle damage. 

 

4. Diagnosis of CAD 

The diagnosis of Coronary Artery Disease (CAD) involves a combination of clinical 

evaluation, diagnostic tests, and imaging techniques. Initially, a detailed medical history and 

physical examination are performed to assess symptoms such as chest pain, shortness of 

breath, and risk factors like hypertension or diabetes.
[11]

 Electrocardiograms (ECG) are 

used to detect abnormalities in heart rhythms or signs of ischemia.
[12]

 Blood tests, including 

lipid profiles and markers like troponins, help identify risk factors and heart muscle 

damage.
[1]

 Stress tests, either exercise-induced or pharmacological, evaluate how the heart 

performs under increased demand.
[2]

 Advanced imaging techniques such as coronary 

angiography, CT angiography, or cardiac MRI provide detailed visualization of coronary 

artery blockages or damage, aiding in accurate diagnosis and treatment planning.
[3] 

 

5. Electrical Complications of CAD 

Electrical complications of Coronary Artery Disease (CAD) arise from disruptions in the 

heart's electrical system due to ischemic damage or scar tissue formation.
[11]

 These include 

arrhythmias such as ventricular tachycardia, ventricular fibrillation, and premature ventricular 

contractions, which can lead to ineffective heart pumping and increase the risk of sudden 

cardiac death.
[8]

 Abnormal electrical activity, often triggered by heart muscle damage, 

requires prompt treatment to prevent life-threatening consequences.
[12] 

 

 Ventricular Tachycardia (VT): Ventricular tachycardia is a rapid heart rate originating 

from the ventricles, typically over 100 beats per minute.
[8]

 It occurs when abnormal electrical 

signals in the ventricles override normal conduction.
[12]

 In CAD, VT is often triggered by 
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damaged heart tissue, leading to ineffective pumping of blood and increasing the risk of 

cardiac arrest.
[11]

 

 

 Ventricular Fibrillation (VF): Ventricular fibrillation is a life-threatening arrhythmia 

where the ventricles quiver ineffectively instead of contracting normally.
[8]

 This results in a 

complete loss of the heart's ability to pump blood.
[12]

 VF is most commonly seen in CAD 

when areas of the heart muscle become ischemic or scarred, leading to electrical disturbances 

that can cause sudden cardiac death.
[11]

 

 

 Torsades de Pointes: Torsades de Pointes is a specific type of ventricular arrhythmia 

characterized by a rapid, irregular heartbeat with a twisting pattern on an ECG. It can be 

triggered by prolonged QT intervals, often seen in patients with CAD, and is associated with 

electrolyte imbalances, medications, or ischemic injury to the heart. It can lead to fainting or 

sudden cardiac arrest if not treated promptly. 

 

 Premature Ventricular Contractions (PVCs): PVCs are early, extra heartbeats 

originating from the ventricles. These irregular beats disrupt normal rhythm and are common 

in CAD due to ischemia or scarring of heart tissue. While they are often benign, frequent 

PVCs can lead to more serious arrhythmias and may be a sign of increased risk for sudden 

cardiac events. 

 

Mechanical Complications of CAD 

Mechanical complications of Coronary Artery Disease (CAD) arise due to damage to the 

heart muscle following a heart attack (myocardial infarction) or chronic ischemia.
[6]

 These 

complications can lead to severe consequences and require immediate medical intervention.
[7]

 

The main mechanical complications of CAD include.
[14] 

 

 Mitral Regurgitation: The mitral valve fails to close properly, causing blood to flow 

backward into the left atrium. This can occur due to damage to the heart muscle, particularly 

in the area supporting the valve. 

 

 Free Wall Rupture: A tear in the outer wall of the left ventricle can occur, often 

following a myocardial infarction. This results in blood leaking into the pericardial space, 

leading to cardiac tamponade, which can be fatal without emergency intervention. 
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 Ventricular Septal Rupture: A rupture in the septum between the left and right 

ventricles leads to abnormal blood flow between the chambers. This can cause severe heart 

failure, shock, and requires surgical repair. 

 

 Papillary Muscle Rupture: The papillary muscles control the mitral valve, and their 

rupture can result in acute mitral regurgitation, causing severe heart failure, pulmonary 

edema, and other life-threatening complications. 

 

 Left Ventricular Aneurysm: A weakening and bulging of the left ventricle’s wall after a 

heart attack, leading to reduced cardiac efficiency, arrhythmias, and increased risk of blood 

clots. 

 

 Pseudoaneurysm 

A false aneurysm occurs when a rupture in the heart wall is contained by surrounding tissue. 

This can cause further damage and requires treatment to prevent rupture and other severe 

outcomes. 

 

7. Ventricular Complications of CAD 

 Ventricular complications of Coronary Artery Disease (CAD) refer to abnormalities in the 

function and structure of the heart's ventricles that occur due to ischemic damage from 

reduced blood flow.
[6]

 These complications include left and right ventricular dysfunction, 

where the ventricles fail to pump blood efficiently
[11]

, as well as structural issues like 

ventricular septal rupture and ventricular aneurysm.
[7,14]

 

 

 Ventricular Dysfunction (Left and Right): Ventricular dysfunction occurs when the left 

or right ventricle fails to pump blood efficiently, often due to ischemic damage from CAD. 

Left ventricular dysfunction typically leads to heart failure with symptoms like shortness of 

breath and fatigue. Right ventricular dysfunction can result from left-sided failure or direct 

damage to the right ventricle, causing fluid retention and swelling in the body. 

 

 Ventricular Septal Rupture: This complication occurs when a hole forms in the septum 

between the left and right ventricles, usually following a heart attack. It leads to abnormal 

blood flow between the two ventricles, significantly impairing the heart's ability to pump 

blood effectively and causing severe heart failure and shock. 
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 Ventricular Aneurysm: A ventricular aneurysm is a bulging or outpouching of the 

heart's wall, typically after a myocardial infarction. It results from weakened and scarred 

heart tissue, reducing the heart's ability to pump blood efficiently. This condition increases 

the risk of arrhythmias, heart failure, and clot formation within the aneurysm. 

 

8. CONCLUSION 

In conclusion, Coronary Artery Disease (CAD) presents a range of mechanical and electrical 

complications that can severely impair heart function. Mechanical issues like ventricular 

dysfunction, septal rupture, and ventricular aneurysm arise from ischemic damage to the 

heart, leading to heart failure, shock, and increased risk of clot formation. Electrical 

complications, Early detection and intervention are crucial to managing these complications, 

preventing further damage, and improving patient survival. Timely medical treatment, 

lifestyle modifications, and monitoring can significantly reduce the risks associated with 

CAD, enhancing overall heart health and quality of life. 
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