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Traditionally, "ECG" usualy means a 12-lead ECG taken while lying down as discussed below.However,
other devices can record the electrical activity of the heart such as a Holter monitor but also some models of
smartwatch are capable of recording an ECG.ECG signas can be recorded in other contexts with other
devices.

In a conventional 12-lead ECG, ten electrodes are placed on the patient”s limbs and on the surface of the chest.
The overall magnitude of the heart"s electrical potential is then measured from twelve different angles
("leads") and is recorded over a period of time (usually ten seconds). In this way, the overall magnitude and
direction of the heart's electrical depolarization is captured at each moment throughout the cardiac
cycle.&#91;11& #93;

The overall goa of performing an ECG is to obtain information about the electrical functioning of the heart.
Medical uses for thisinformation are varied and often need to be combined with knowledge of the structure of
the heart and physical examination signs to be interpreted. Some indications for performing an ECG include
the following:

Recording an ECG is a safe and painless procedure.&#91;28&#93; The machines are powered by mains
power but they are designed with several safety features including an earthed (ground) lead.Other features
include:

Most modern ECG machines include automated interpretation algorithms. This analysis calculates features
such as the PR interval, QT interval, corrected QT (QTc) interval, PR axis, QRS axis, rhythm and more. The
results from these automated algorithms are considered "preliminary” until verified and/or modified by expert
interpretation. Despite recent advances, computer misinterpretation remains a significant problem and can
result in clinical mismanagement.&#91;29& #93;

Additionally, there are available various Arduino kits with ECG sensor modules and smartwatch devices that
are capable of recording an ECG signal as well, such as with the 4th generation Apple Watch, Samsung
Galaxy Watch 4 and newer devices.

Commonly, 10 electrodes attached to the body are used to form 12 ECG leads, with each lead measuring a
specific electrical potential difference (aslisted in the table below).&#91;33& #93;

Leads are broken down into three types: limb; augmented limb; and precordia or chest. The 12-lead ECG has
atotal of three limb leads and three augmented limb leads arranged like spokes of awheel in the coronal plane
(vertical), and six precordia leads or chest leads that lie on the perpendicular transverse plane
(horizontal).&#91;34& #93;
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The 12 standard ECG leads are listed below. All leads are effectively bipolar, with one positive and one
negative electrode; the term "unipolar" is not useful . & #91;36& #93;

Leads |, Il and Ill are caled the limb leads. The electrodes that form these signals are located on the limbs -
one on each arm and one on the left leg.&#91;41& #93;&#91,42& #93; The limb leads form the points of what
is known as Einthoven"s triangle.&#91;43& #93;

Leads aVR, aVvL, and avVF are the augmented limb leads. They are derived from the same three electrodes as
leads I, 11, and 11, but they use Goldberger”s central terminal as their negative pole. Goldberger"s central
terminal is acombination of inputs from two limb electrodes, with a different combination for each augmented
lead. It isreferred to immediately below as "the negative pole”.
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