ELECTROCARDIOGRAPHIC INTERPRETATION
Definition

· The electrocardiogram (ECG) is a graphical record of electric potentials generated by the heart muscle during each cardiac cycle. 
· These potentials are detected on the surface of the body using electrodes attached to the extremities and chest wall, and are then amplified by the electrocardiograph machine and displayed on special graph paper
THE CARDIAC ELECTRICAL CYCLE 
The initiating event for cardiac contraction is the spread of depolarizing electrical currents through the heart. 
These currents are produced by three types of cells: cardiac pacemaker cells; specialized conduction tissue; and the heart muscle itself.
The depolarization stimulus for the heartbeat normally begins in the sinoatrial (SA) or sinus node, a collection of pacemaker cells with spontaneous automaticity 
The initial phase of cardiac electrical activation consists of the spread of the depolarization wave through the right and left atria, resulting in atrial contraction. 
As the impulse reaches the base of the intraatrial septum, it also stimulates pacemaker and specialized conduction tissues in the atrioventricular (AV) nodal and His-bundle areas. 
Together, these two regions constitute the AV junction
The bundle of His splits into two main branches, the right and the left bundles. 
The main left bundle bifurcates into two primary subdivisions: a left anterior fascicle; and a left posterior fascicle. 
The bundle branches and fascicles rapidly transmit depolarization wavefronts to the myocardium by way of Purkinje fibers that penetrate the ventricular walls to excite the working ventricular myocardial cells. 
The depolarization wavefronts spread through the ventricular wall, from endocardium (inner layer) to epicardium (outer layer), triggering intracellular calcium release and myofilament contraction (electromechanical coupling)
ECG ELECTRODES AND LEADS 
Electrodes are the sites at which an electrical potential is measured, while ECG leads record the difference in potentials between two electrodes
Electrodes — Standard surface electrodes (right and left arm, right and left leg, and the six precordial electrodes) directly measure the electrical potential at a site
ECG leads — The 12 conventional ECG leads record differences in electrical potentials, either between two surface electrodes (bipolar leads), or between a surface electrode and the central terminal of Wilson (unipolar leads).

ECG leads are divided into two groups: six extremity (limb) leads and six chest (precordial) leads. The extremity leads record potentials transmitted onto the frontal plane and the chest leads record potentials transmitted onto the horizontal plane
Precordial leads 

· The six chest, or precordial, leads are also unipolar recordings. 
· They represent the voltage difference between the central terminal and electrodes placed in the following positions: 
1. V1 — 4th intercostal space (ICS), just to the right of the sternum 
2. V2 — 4th ICS, just to the left of the sternum 
3. V3 — midway between V2 and V4 
4. V4 — 5th ICS in the mid-clavicular line 
5. V5 — anterior axillary line, same level as V4 
6. V6 — mid-axillary line, same level as V4 and V5
The ECG leads are designed so that a positive (upright) deflection will be recorded in a lead if a wave of depolarization spreads toward the positive pole of that lead. 
A negative deflection will be recorded if the wave of depolarization spreads toward the negative pole of any lead (ie, away from the positive role)

