
Systematic Approach to Reading 12-Lead
ECG and Interpreting Heart Rhythms in 15
Steps

The 12-lead electrocardiogram (ECG) is a valuable tool for evaluating heart
health. It can provide information about heart rhythm, heart rate, and other
electrical activity of the heart. Interpreting 12-lead ECGs can be
challenging, but by following a systematic approach, you can improve your
accuracy and efficiency.
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Step 1: Identify the ECG Leads

The 12-lead ECG consists of 12 different leads that record the electrical
activity of the heart from different angles. Each lead has a unique name
and color-coded wire. The leads are grouped into four categories:

Limb leads: Lead I, Lead II, and Lead III

Chest leads: V1, V2, V3, V4, V5, and V6

Augmented limb leads: aVR, aVL, and aVF

Vector leads: VX, VY, and VZ

Step 2: Calibrate the ECG Machine

Before you begin interpreting the ECG, you need to calibrate the ECG
machine to ensure that it is accurately recording the electrical activity of the
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heart. The calibration process involves comparing the amplitude of the
ECG signal to a known standard.

Step 3: Check the Patient's History

Before interpreting the ECG, it is important to review the patient's history,
including their symptoms, medications, and any previous medical
conditions. This information can help you narrow down the possible causes
of the ECG findings.

Step 4: Examine the ECG Waves

The ECG waveform consists of several distinct waves:

P wave: represents atrial depolarization

QRS complex: represents ventricular depolarization

T wave: represents ventricular repolarization

Step 5: Measure the Heart Rate

The heart rate can be calculated by measuring the time between two
consecutive R waves. The normal heart rate is between 60 and 100 beats
per minute.

Step 6: Determine the Rhythm

The rhythm refers to the regularity of the ECG waveform. The most
common rhythms are:

Sinus rhythm: regular P waves followed by QRS complexes

Atrial fibrillation: irregular P waves and QRS complexes



Ventricular tachycardia: regular, wide QRS complexes

Step 7: Measure the PR Interval

The PR interval measures the time between the onset of the P wave and
the onset of the QRS complex. The normal PR interval is between 120 and
200 milliseconds.

Step 8: Measure the QRS Duration

The QRS duration measures the time between the onset of the QRS
complex and the end of the S wave. The normal QRS duration is between
120 and 160 milliseconds.

Step 9: Measure the QT Interval

The QT interval measures the time between the onset of the QRS complex
and the end of the T wave. The normal QT interval is between 350 and 450
milliseconds.

Step 10: Look for ST-Segment Changes

The ST segment refers to the portion of the ECG waveform between the
end of the QRS complex and the beginning of the T wave. ST-segment
changes can indicate ischemia or infarction.

Step 11: Look for T-Wave Changes

T-wave changes can indicate a variety of conditions, including electrolyte
imbalances, myocardial ischemia, and pericarditis.

Step 12: Look for U-Waves



U-waves are small, positive waves that sometimes appear after the T
wave. U-waves are usually not significant, but they can indicate
hypokalemia
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