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DESCRIPTION
Arrhythmias, abnormalities in the heart's electrical conduction 
system, interrupt the coordinated rhythm of cardiac 
contractions; represent significant challenges to cardiovascular 
health. From moderate tachycardia to life-threatening ventricular 
fibrillation, arrhythmias encompass a wide range spectrum of 
disorders with different clinical presentations and management 
techniques. Arrhythmias develop from disturbances in the 
generation, propagation, or coordination of electrical impulses 
within the heart, resulting in irregular heartbeats or abnormal 
heart rhythms. The cardiac conduction system, comprising 
specialized cells responsible for generating and conducting 
electrical signals, organizes the sequential contraction of atria 
and ventricles, ensuring efficient blood flow throughout the 
cardiovascular system.

Sinus rhythm, the normal rhythm of the heart, originates from 
the Sinoatrial (SA) node, the heart's natural heartbeat, and 
propagates through the atria to the Atrioventricular (AV) node 
and His-Purkinje system, coordinating atrial and ventricular 
contractions. Dysrhythmias affect this physiological rhythm, 
manifesting as tachy-arrhythmias (accelerated heart rate) or 
brady-arrhythmias (decelerated heart rate), depending on the 
underlying pathophysiological mechanisms. Tachy-arrhythmias, 
characterized by immediate heart rates exceeding 100 beats per 
minute (bpm), encompass a wide range array of conditions, 
including Supraventricular Tachycardias (SVTs) and Ventricular 
Tachycardias (VTs). SVTs, originating above the ventricles, 
include Atrial Fibrillation (AF), atrial flutter, and Paroxysmal 
Supraventricular Tachycardia (PSVT), frequently precipitated by 
atrial re-entry circuits or accessory pathways. VTs, originating 
from the ventricles, may develop from scar tissue, structural 
heart disease, or genetic abnormalities, predisposing individuals 
to hemodynamic instability and sudden cardiac death.

Conversely, brady-arrhythmias, characterized by slow heart rates 
below 60 bpm, impair cardiac output and tissue perfusion, 
leading to symptoms such as dizziness, syncope, or fatigue. Sinus

Node Dysfunction (SND), Atrioventricular block (AV block), 
and Bundle Branch Blocks (BBBs) represent common etiologies 
of brady-arrhythmias, frequently requiring implantation of 
permanent pacemakers or Cardiac Resynchronization Therapy 
(CRT) devices to restore physiological heart rhythm and 
function.

Etiologies of arrhythmias

Arrhythmias may occur from various etiological factors, 
including structural heart disease, ischemic heart disease, 
electrolyte imbalances, autonomic dysfunction, genetic 
predisposition, and pharmacological agents. Atherosclerotic 
Coronary Artery Disease (CAD), Myocardial Infarction (MI), 
and cardiomyopathies contribute individuals to ventricular 
arrhythmias, due to cardiac scar tissue, impaired ventricular 
function, and electrical instability. Atrial arrhythmias, such as 
AF and atrial flutter, commonly occur in the setting of atrial 
enlargement, valvular heart disease, hypertension, obesity, or 
metabolic derangements.

Electrical remodelling of atrial myocardium, characterized by 
alterations in ion channel function and atrial fibrosis, 
perpetuates the arrhythmogenic substrate, facilitating the 
initiation and maintenance of AF. Genetic mutations affecting 
cardiac ion channels, such as sodium, potassium, and calcium 
channels, contribute to the pathogenesis of inherited arrhythmia 
syndromes, including Long QT Syndrome (LQTS), Brugada 
syndrome, and Catecholaminergic Polymorphic Ventricular 
Tachycardia (CPVT). These channel opathies interrupt cardiac 
repolarization, predisposing individuals to malignant ventricular 
arrhythmias and sudden cardiac death, particularly during 
physical or emotional stress.

Management Techniques

The management of arrhythmias aims to alleviate symptoms, 
reduce the risk of adverse cardiovascular events, and improve 
quality of life through pharmacological therapy, invasive 
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represents a curative treatment modality, targeting 
arrhythmogenic foci or conducting pathways responsible for 
abnormal electrical activity. Radiofrequency ablation or 
cryoablation techniques selectively destroy myocardial tissue, 
interrupting re-entrant circuits and restoring sinus rhythm in 
patients with SVTs or VTs.
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procedures, and device-based therapies. Antiarrhythmic 
medications, including beta-blockers, calcium channel blockers, 
sodium channel blockers, and potassium channel blockers, exert 
effects on cardiac ion channels, modulating cardiac conduction 
and repolarization to restore normal heart rhythm. In 
individuals with refractory arrhythmias, catheter ablation
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