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Abstract— Myocardial infarction (MI) is a serious and potentially life-threatening cardiovascular condition characterized by ischemia and 

irreversible damage to the cardiac muscle due to an abrupt reduction or complete cessation of coronary blood flow. This inter ruption is most 
commonly caused by atherosclerotic plaque rupture followed by thrombus formation within the coronary arteries. The deprivatio n of oxygen 
and essential nutrients results in myocardial cell injury, necrosis, and loss of normal contractile function. Because the heart plays a central role 
in maintaining systemic circulation, impairment of myocardial function leads to significant alterations in cardiac output and  overall 

physiological stability. MI not only affects cardiac activity but also has a profound impact on respiratory function and systemic hemodynamics. 
Reduced pumping efficiency of the heart can lead to pulmonary congestion, dyspnea, and hypoxemia due to impaired oxygen deliv ery and fluid 
accumulation in the lungs. Additionally, autonomic nervous system activation during an infarction may cause changes in heart rate, blood 
pressure, and breathing patterns, further complicating clinical outcomes. The severity of functional dysfunction depends on t he extent and 

location of the myocardial damage, the duration of ischemia, and the presence of underlying comorbidities. Early recognition and timely 
intervention are crucial to minimize myocardial injury, preserve cardiac function, and improve patient prognosis. Management strategies focus 
on restoring coronary blood flow, relieving ischemia, preventing further thrombus formation, and reducing myocardial oxygen d emand. 
Understanding the pathophysiological mechanisms and functional consequences of myocardial infarction is essential for effecti ve clinical 

management, prevention of complications, and enhancement of long-term quality of life in affected patients. [1, 2]. 
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I. INTRODUCTION  

yocardial infarction (MI) is a medical disorder 
when coronary blood flow is blocked, typically 
as a result of thrombus development and 

atherosclerotic plaque rupture. Both cardiac activity (pumping 
and conduction) and respiratory activity (gas exchange and 

oxygen supply) are altered as a result of the ischemia and 
necrosis of myocardial tissue that follow. The 
cardiopulmonary system is made up of the heart and lungs, 
thus modifications to one have an immediate effect on the 
other. [3, 4] 

II. CARDIAC ACTIVITY & RESPIRATORY ACTIVITY 

The physiological processes of the heart, such as the 
regular contraction and relaxation of the myocardium, which 
pumps blood throughout the circulatory system to ensure the 
supply of nutrients and oxygen to tissues and the elimination 
of waste products from metabolism, are referred to as cardiac 
activity (Figure 1). It is controlled by intrinsic pacemaker 

cells, electrical conduction routes, and input from the 
autonomic nervous system. [5, 6] 

 
Figure. 1: Schematic diagram of human blood circulation showing pulmonary 

and systemic circulation 

 
The process by which the respiratory system enables gas 

exchange between the body and its surroundings is known as 

respiratory activity. In order to maintain acid base balance, it 
includes the mechanical processes of breathing (inspiration and 
expiration), lung ventilation, oxygen and carbon dioxide 

M 
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diffusion across alveolar-capillary membranes, and blood gas 

regulation. [7] 

III. CARDIAC ACTIVITY IN MYOCARDIAL INFARCTION 

Contractility 

1. Loss of functional myocardium: The left ventricle's 
capacity to contract is diminished by necrosis.  

2. Decreased cardiac output and stroke volume: A lower 

ejection fraction results in less systemic perfusion. 
3. Abnormalities in ventricular wall motion: 

echocardiography may show hypokinesia, akinesia, or 
dyskinesia. [8] 

Electrical Activity 

Arrhythmias: ventricular fibrillation is frequently the cause: 

1. Ventricular tachycardia and fibrillation 
2. infarcted tissue interfering with conduction pathways. 
3. Conduction blockages (from first-degree to total heart 

block) 
4. Atrial fibrillation 
5. Sudden cardiac death: In acute MI. [9] 

Hemodynamic Changes 

 Hypotension: In extreme situations, this results in 
decreased cardiac output and cardiogenic shock. 

 Higher preload and afterload: Volume overload and 
elevated systemic vascular resistance are caused by 
impaired pumping. 

 Heart failure: Pulmonary congestion and retrograde 
pressure into the lungs are caused by acute left 

ventricular failure. [10] 

Sympathetic Nervous System Response 

 It also raises myocardial oxygen demand, exacerbating 
ischemia.  

 Catecholamine production raises blood pressure, heart 
rate, and contractility. (Figure 2) 

 
Figure. 2: Phases of the Cardiac Cycle (Atrial Systole, Ventricular Systole, 

and Diastole) 

 

IV. RESPIRATORY ACTIVITY IN MYOCARDIAL INFARCTION 

Dyspnea (Shortness of Breath) 

 One of the most prevalent symptoms in individuals with 
MI is dyspnea, or shortness of breath. 

 As a result of decreased oxygen delivery to tissues and 
pulmonary venous congestion. [11, 12] 

Edema and Pulmonary Congestion 

1. Mechanism: Increased hydrostatic pressure as a result of 
left ventricular failure causes blood to backflow into 
pulmonary veins, which in turn causes fluid to leak into 
alveoli. 

2. Impact: Fluid filled alveoli hinder gas exchange, resulting 

in respiratory distress and hypoxemia. 
3. Clinical symptoms include pink, foamy sputum, crackles 

(rales), and orthopnea (difficulty breathing while lying 
down)       

Altered Breathing Patterns 

1. Tachypnea: Hypoxemia-induced rapid breathing. 

2. Alveolar ventilation is decreased by shallow breathing 
3. Cheyne Stokes respiration: recurring breathing that 

occurs in advanced heart failure or severe left ventricular 
dysfunction. [13] 

Hypoxemia and Hypoxia 

1. Hypoxemia: Reduced arterial oxygen levels due to 

alveolar flooding and poor perfusion. 
2. Hypoxia: When tissues do not receive enough oxygen, it 

can cause restlessness, confusion, cyanosis, and 
exhaustion. [14] 

Respiratory Muscle Fatigue 
1. Respiratory muscles may get exhausted as a result of 

increased breathing effort brought on by pulmonary 
congestion and decreased oxygenation. [15] 

 
Figure.3: Human Respiratory System Anatomy (with Alveolar Gas Exchange) 

V. INTERRELATIONSHIP BETWEEN CARDIAC AND 

RESPIRATORY ACTIVITY 

The heart and lungs work together as a single unit, 
problems with one have an impact on the other: 
1. MI → Lower left ventricular output → congestion in  the 

pulmonary veins →respiratory discomfort.  
2. Hypoxemia resulting from respiratory distress causes an 

increase in heart workload (because of sympathetic 
activation).  

3. A vicious cycle occurs in which respiratory function 
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(Figure.3) deteriorates due to reduced heart activity, and 

vice versa. [16,17] 

VI. CLINICAL MANIFESTATIONS 

❖ Cardiac Signs 
1. Signs of left ventricular failure include: 
2. Palpitations, 
3. Arrhythmias, 
4. Hypotension, weak pulse, and 
5. Severe chest discomfort that radiates to the arm or 

jaw.  

❖ Respiratory Signs 
1. Wheezing and pulmonary crackles; 
2. Tachypnea or irregular breathing patterns; 
3. Dyspnea, orthopnea, or paroxysmal nocturnal 

dyspnea; 
4. Cyanosis (bluish staining of lips and extremities). [18] 

Management Considerations 

➢ Cardiac Management 
1. Ongoing ECG surveillance for irregularities. 
2. Drugs: anticoagulants, beta-blockers, ACE inhibitors, 

and nitrates. 
3. Percutaneous coronary intervention (PCI) or 

thrombolysis for reperfusion. [19,20,21] 

➢  Respiratory Management 
1. Hypoxemia can be corrected with oxygen therapy. 
2. The position of the semi-Fowler to enhance lung 

expansion. 

3. Diuretics to alleviate congestion in the lungs. 
4. When pulmonary edema is severe, mechanical 

ventilation. [22,23,24] 

VII. CONCLUSION 

A myocardial infarction affects respiratory and cardiac 
function. Arrhythmias and decreased contractility result in left 

ventricular dysfunction, which causes dyspnea and pulmonary 
congestion. Because of their intimate relationship, the heart 
and lungs are in a vicious cycle whereby hypoxemia increases 
cardiac workload and cardiac failure exacerbates respiratory 
distress. Preventing problems and enhancing survival require 
early detection and prompt Therapies. 
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