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Coronary artery disease remains one of the leading causes of morbidity and mortality worldwide. Surgical management, particularly coronary artery bypass grafting (C.A.B.G.), continues to play a crucial role in the treatment of advanced diseases. While much emphasis is placed on surgical technique and outcomes, the contribution of the perfusionist, who maintains circulation and gas exchange during surgery, is equally vital.

“The patient is kept alive, by the heart-lung machine and this  machine is entirely run by a ‘Perfusionist’ who are nothing but doctors like us trained to keep the patient alive with the technology. Perfusionists are as important as heart surgeons”

Dr. Devi Shetty

M.B.B.S., M.S. (General Surgery),  F.R.C.S. (England)

Chairman-Founder Narayana Health

This book has been written with the intention of providing a clear and foundational understanding of coronary artery disease, C.A.B.G. surgery, and the essential role of the perfusionist. It is not intended to replace standard textbooks of cardiac surgery or perfusion science. Instead, it aims to bridge the gap between basic physiology and its clinical application in the operating room.

The content has been structured in a simple and progressive manner, beginning with anatomy and physiology, followed by disease mechanisms, surgical principles, and finally the responsibilities of the 
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perfusionist during cardiopulmonary bypass. Special emphasis has been placed on explaining concepts in a way that is accessible to undergraduate students, particularly those in the early semesters of perfusion technology and allied health sciences.

It is hoped that this book will serve as a useful introductory resource for students and help build a strong conceptual foundation before entering the clinical environment.
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INTRODUCTION TO CORONARY ARTERY DISEASE

The human heart is a highly specialized muscular organ that functions continuously throughout life to maintain systemic circulation. By rhythmic contraction and relaxation, the heart ensures the delivery of oxygen and nutrients to all tissues of the body while simultaneously removing metabolic waste products. To sustain this constant activity, the myocardium itself requires a continuous and adequate supply of oxygenated blood. This requirement is fulfilled by the coronary circulation, a unique vascular system that supplies the heart muscle.

Any disturbance in coronary blood flow can compromise myocardial function and may lead to serious clinical consequences. Disorders affecting the coronary arteries therefore hold significant importance in cardiovascular medicine. Among these, coronary artery disease (CAD) is the most common and clinically significant condition.

1.1 Definition of Coronary Artery Disease

Coronary artery disease is defined as a pathological condition in which there is a reduction in blood flow to the myocardium due to narrowing or obstruction of the coronary arteries. The most frequent cause of this obstruction is atherosclerosis, a progressive disease characterized by lipid deposition, inflammation, and plaque formation within the arterial wall.
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As the luminal diameter of the coronary arteries decreases, the ability of these vessels to deliver sufficient blood during periods of increased cardiac demand becomes limited. When myocardial oxygen supply fails to meet demand, myocardial ischemia occurs, which may manifest clinically as angina pectoris or progress to myocardial infarction in severe cases.

1.2 Importance of Coronary Circulation

The coronary arteries arise from the ascending aorta just above the aortic valve and are responsible for supplying oxygenated blood to the heart muscle. The two main coronary arteries are the right coronary artery (R.C.A.) and the left coronary artery (L.C.A.), which further divides into the left anterior descending and left circumflex arteries.

A notable feature of coronary circulation is that these vessels function largely as end arteries, with limited collateral connections. As a result, even partial obstruction of a coronary artery can significantly impair blood supply to a specific region of the myocardium. This anatomical characteristic explains the severity and rapid progression of symptoms seen in coronary artery disease.

1.3 Epidemiology and Risk Factors

Coronary artery disease is a leading cause of morbidity and mortality worldwide. Its incidence has increased with changes in lifestyle, including reduced physical activity, unhealthy dietary habits, and increased prevalence of metabolic disorders. Risk factors commonly 

associated with C.A.D. include advancing age, male gender, smoking, hypertension, diabetes mellitus, dyslipidemia, obesity, and a family history of cardiovascular disease.

In recent decades, C.A.D. has emerged as a major health concern in developing countries, including India, where it is increasingly diagnosed in younger individuals. This changing epidemiological pattern emphasizes the importance of early recognition, prevention, and appropriate management.

1.4 Pathophysiology of Coronary Artery Disease

The development of coronary artery disease is a gradual and complex process. It begins with endothelial dysfunction, which increases the permeability of the arterial wall to lipoproteins. Low-density lipoproteins accumulate within the intima, triggering an inflammatory response that leads to the formation of fatty streaks.

Over time, these fatty streaks evolve into atherosclerotic plaques composed of lipids, fibrous tissue, and inflammatory cells. Progressive plaque growth results in narrowing of the arterial lumen, reducing coronary blood flow. Plaque rupture and subsequent thrombus formation may abruptly occlude the artery, leading to acute coronary syndromes such as myocardial infarction.
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