The Electrocardiogram (ECG)

The electrocardiogram is a diagnostic procedure that provides information on the development, spread, and return of the electrical impulse over the myocardium of the atria and the ventricles. It also allows conclusions to be drawn concerning the position of the heart, heart rate, and cardiac rhythm.

 ECG Leads

The potential difference of about 105-110mV between a depolarized and a resting area of heart muscle generates in the area of the heart an electric field those projects to the body surface. Consequently, potential differences(1000mV = 1 V) arise between individual points on the surface of, for example, the right arm and the left leg during the spread and recovery of the cardiac impulse. These potential differences can be detected by electrodes and measured and amplified. They may then be recorded as a tracing on paper or on a monitor. The electrodes may be arranged as unipolar or bipolar leads, each displaying a different projection of the cardiac impulse on the surface. The height and shape of the various depolarizing waves depend on the direction of the waves toward or away from an electrode (vectors).

The electrocardiograph commonly used in medical practice consists of 12 standard surface leads:- Six precordial unipolar (chest leads V1−V6) and six limb leads include the bipolar (Einthoven leads I, II, III and the augmented leads aVR, aVL, aVF) (Fig. 5.12). The limb leads project cardiac electrical activity to the frontal plane of the body, while the unipolar precordial (Wilson) leads V1−V6 represent the projection of electrical activity of the heart to the horizontal plane (Fig. 13).
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Fig. 13 Lead placements for ECG (chest leads). The standard chest leads V1−V6 are

Unipolar leads. V1 and V2 are placed in the 4th intercostal space immediately to the left and

right of the sternum. V3 to V6 are placed lower and more to the side.
ECG Tracing

The ECG tracing contains several waves, named by convention as shown in (Fig.14.) The P wave, for instance, which lasts less than 0.1 seconds, is the result of the spread of the excitation over the atria. The Q wave with the R and S waves, the so-called QRS complex, signals the beginning of the excitation of the ventricles and also lasts less than 0.1 seconds. Next the T wave, which is the expression of the end of ventricular excitation. The interval between the beginning of the P wave and the Q wave (PQ interval) therefore corresponds to the conduction delay (0.1−0.2 seconds), i.e., the time from the beginning of the excitation of the atrium to the beginning of the excitation of the ventricles. The QT interval (Q wave to the end of the T wave) is the time required for depolarization and repolarization of both ventricles. The duration of the QT interval is frequency-dependent (0.32−0.39 seconds).
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Fig.14 ECG tracing.

Recording of two complexes

(see text for description)
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