Everything You Need to Know About the 12
Lead ECG/EKG Interpretation and How to

The 12 lead electrocardiogram (ECG) is a non-invasive test that records
the electrical activity of the heart. It is a standard diagnostic test for many
heart conditions, such as arrhythmias, heart attacks, and conduction
abnormalities.

The 12 lead ECG is recorded using 10 electrodes that are placed on the
chest, arms, and legs. The electrical signals from the heart are then
amplified and recorded on a graph.
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The 12 lead ECG can provide a lot of information about the heart,
including:
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= The heart rate

= The heart rhythm

= The electrical conduction through the heart
= The size and position of the heart

= Any abnormalities in the heart's structure or function

How to Interpret a 12 Lead ECG

Interpreting a 12 lead ECG can be complex, but it is essential for
healthcare professionals who need to diagnose and treat heart conditions.

The following steps can help you interpret a 12 lead ECG:

1. ldentify the leads and their relationship to the heart.
2. Determine the heart rate.

3. Identify the heart rhythm.

4. Evaluate the electrical conduction through the heart.
5. Determine the size and position of the heart.

6. Identify any abnormalities in the heart's structure or function.

Identifying the Leads and Their Relationship to the Heart

The 12 lead ECG is recorded using 10 electrodes that are placed on the
chest, arms, and legs. The electrodes are labeled with letters (e.g., I, Il, IlI,
etc.) and numbers (e.g., 1, 2, 3, etc.).



The letters indicate the location of the electrode on the body, and the
numbers indicate the order in which the leads are recorded.

The following table shows the relationship between the 12 lead ECG leads
and the heart:
Lead Location Relationship to the Heart

Right arm Positive electrode on the right arm, negative
electrode on the left arm

Il Left leg Positive electrode on the left leg, negative
electrode on the right arm

I Left arm Positive electrode on the left arm, negative
electrode on the left leg

aVvR Right arm Positive electrode on the right arm, negative
electrode on the average of the left arm and
left leg

aVvL Left arm Positive electrode on the left arm, negative
electrode on the average of the right arm and
left leg

aVF Left leg Positive electrode on the left leg, negative
electrode on the average of the right arm and
left arm

V1 4th intercostal space at Positive electrode on the 4th intercostal space

the right sternal border at the right sternal border, negative electrode

on the left leg



Lead Location Relationship to the Heart

V2 4th intercostal space at Positive electrode on the 4th intercostal space
the left sternal border at the left sternal border, negative electrode
on the left leg

V3 Between V2 and V4 Positive electrode between V2 and V4,
negative electrode on the left leg

V4 5th intercostal space at Positive electrode on the 5th intercostal space
the midclavicular line at the midclavicular line, negative electrode
on the left leg

V5 Same level as V4, at the Positive electrode on the same level as V4, at
anterior axillary line the anterior axillary line, negative electrode on
the left leg
V6 Same level as V4 and Positive electrode on the same level as V4

V5, at the midaxillary line  and V5, at the midaxillary line, negative
electrode on the left leg

Determining the Heart Rate

The heart rate can be determined by measuring the distance between two
consecutive QRS complexes.

The heart rate is calculated using the following formula:

Heart rate = 60 / (distance between two consecutive QRS complexes in
seconds)

Identifying the Heart Rhythm



The heart rhythm can be identified by looking at the shape and pattern of
the QRS complexes.

The following are some of the most common heart rhythms:
= Sinus rhythm: A regular, repeating pattern of QRS complexes with a P

wave preceding each QRS complex.

= Atrial fibrillation: An irregular, rapid heart rhythm with no discernible P
waves.

= Ventricular tachycardia: A rapid, regular heart rhythm with QRS
complexes that are wider than normal.

= Ventricular fibrillation: An irregular, chaotic heart rhythm with no
discernible QRS complexes.

Evaluating the Electrical Conduction Through
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