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DESCRIPTION
The Electrocardiogram (ECG or EKG) is a fundamental

diagnostic tool used in cardiology to assess the electrical activity
of the heart. It records the electrical signals generated by the
heart as it contracts and relaxes, providing valuable information
about the heart's rhythm, rate, and overall health. Since its
invention in the early 20™ century, the ECG has become an
indispensable tool in medical practice, aiding in the diagnosis
and monitoring of various cardiovascular conditions. This article
aims to provide a comprehensive overview of the electrocardiogram,
its components, interpretation, and clinical applications. The
concept of recording the heart's electrical activity dates back to
the late 19™ century when Augustus Waller first demonstrated
the existence of electrical currents in the heart using a capillary
electrometer. Later, in 1901, Willem Einthoven, often hailed as
the father of electrocardiography, developed the first practical
electrocardiograph, a device capable of recording the heart's
electrical signals in a standardized format. Einthoven's pioneering
work led to the modern electrocardiogram as we know it today.

The ECG works on the principle that the heart's electrical
activity generates minute electrical currents that can be detected
on the body's surface. Electrodes, attached to specific positions
on the limbs and chest, detect these electrical potentials. The
recording of these electrical signals produces a graph known as
the electrocardiogram. The ECG procedure is relatively simple
and non-invasive, making it a routine test in various clinical
settings. During an ECG, the patient lies down, and small,
adhesive electrodes are placed on specific locations on the chest,
arms, and legs. These electrodes act as conductors, allowing the
electrical signals from the heart to be transmitted to the ECG
machine. The machine then amplifies and records these signals
as a series of waves and complexes on graph paper or
electronically on a computer screen. The typical ECG waveform
comprises several components, each representing a specific phase

of the cardiac cycle. The P wave represents atrial depolarization,
the electrical activity that causes the atria to contract and pump
blood into the ventricles, the QRS complex signifies ventricular
depolarization, the electrical activity that triggers the main
pumping chambers (ventricles) to contract and send blood to the
rest of the body, the T wave corresponds to ventricular
repolarization, the phase during which the ventricles recover
their electrical charge after contraction, the ST segment is a flat
line connecting the S wave and the T wave. It represents the
interval between ventricular depolarization and repolarization,
the QT interval measures the time it takes for the ventricles to
depolarize and repolarize. It is an important parameter in
assessing the risk of arrhythmias.

A normal sinus rhythm on the ECG is characterized by a regular
heartbeat originating from the Sino-Atrial (SA) node, the heart's
natural pacemaker. The SA node sets the heart rate, and in a
healthy individual, it produces an orderly sequence of P waves,
QRS complexes, and T waves. The heart rate, measured in beats
per minute (bpm), falls within the typical range of 60 to 100 bpm
for adults at rest. Interpreting an ECG involves assessing various
aspects of the waveform, including rhythm, rate, intervals, and
morphology. Abnormalities in these parameters can provide clues
to underlying cardiac conditions such as arrhythmias, ischemia,
electrolyte imbalances, and structural abnormalities. The ECG is
a versatile tool with numerous clinical applications. It plays a
vital role in diagnosing and monitoring various cardiac
conditions. The electrocardiogram is an invaluable diagnostic
tool in cardiology, providing essential information about the
heart's electrical activity. Its non-invasive nature, ease of use, and
wide range of applications make it a cornerstone in the
assessment and management of cardiovascular diseases. From its
humble beginnings to the modern digital ECG systems, this
remarkable invention has revolutionized cardiac care and
continues to aid healthcare professionals in improving patient
outcomes.
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