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EKG BASICS: RHYTHM AND 12-LEAD INTERPRETATION ABOUT THIS COURSE

INTRODUCTION

About This Course

Welcome to "EKG Basics: Rhythm and 12-Lead Interpretation." This guide supports your learning path
from understanding a single heartbeat's electrical path to confidently reading 12-lead EKGs. Mastering
EKG interpretation is a fundamental skill in healthcare. It allows for rapid assessment of cardiac function

and identification of critical conditions.

This course provides a structured learning path. It combines expert video instruction from ICU Advantage
with additional curated resources, practice materials, and a final assessment. MegaCourse has organized

the original content into 5 modules and 26 lessons, totaling about 12 hours and 39 minutes of instruction.

We have enhanced the original material by adding dedicated reading and resource lessons, a knowledge-
check quiz, and a clear structure with defined learning outcomes. This comprehensive approach ensures
you gain a solid foundation in EKG interpretation. You will develop a systematic method for analyzing

cardiac rhythms and 12-lead tracings.

Course Facts

FORMAT 5 modules - 26 lessons

VIDEO About 12 hr 39 min

INSTRUCTION

LEVEL Intermediate

CATEGORY Healthcare & Caregiving

INSTRUCTOR ICU Advantage

CERTIFICATE Included with course completion on MegaCourse

COURSE HOME megacourse.app/courses/ekg-basics-rhythm-and-12-lead-interpretation

What You Will Learn

Explain the heart's conduction system and what each EKG waveform represents.

o Measure rate, rhythm, and intervals systematically on any strip.

Identify sinus rhythms, blocks, and common lethal arrhythmias.

» Approach a 12-lead EKG with a repeatable interpretation method.
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Who This Course Is For

This course is designed for healthcare students, aspiring clinicians, and current professionals seeking to
build or refresh their EKG interpretation skills. It is suitable for anyone who needs to understand cardiac
electrical activity and identify common arrhythmias. The content is presented at an intermediate level,

providing both foundational knowledge and practical application.

Before beginning this course, you should have a basic understanding of human anatomy and common
medical terminology. Familiarity with taking and interpreting vital signs will also be beneficial. This

preparation will allow you to focus on the specific EKG concepts presented.

Before You Start

» Basic anatomy and medical terminology.

» Comfort with vital signs.

How to Use This Guide

This study guide is a companion to the video lessons provided by MegaCourse. We recommend watching
each video lesson first. Then, use this guide to review key concepts, reinforce your understanding, and
work through practice examples. The guide provides summaries, explanations, and additional context that
complements the video instruction.

Each module is structured to build your knowledge progressively. Take your time to understand the
material in one lesson before moving to the next. The course includes review sections and a final
assessment. Use these tools to test your comprehension and identify areas needing further study. A

glossary of terms is also available for quick reference.

Remember, this course is for educational content only. It does not confer clinical certification or licensure.
It is not medical advice. Always follow your state's scope-of-practice regulations. In a real emergency, call
o11.
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CHAPTER 1

ECG Foundations

This chapter introduces the fundamental principles of electrocardiogram (ECG or EKG)
interpretation. It begins by exploring the heart's intricate electrical conduction system, the origin of
every heartbeat. You will learn how this electrical activity translates into the distinct waveforms
observed on an EKG strip. Understanding these foundational concepts is crucial for accurate rhythm

analysis.

The chapter then progresses to a systematic approach for interpreting EKG rhythms. You will
practice measuring key intervals and identifying normal versus abnormal patterns. We will cover
common arrhythmias, including various sinus rhythms, atrial fibrillation, atrial flutter, junctional
rhythms, and life-threatening ventricular arrhythmias. Finally, we will examine the different types of
heart blocks. By the end of this chapter, you will possess a solid understanding of basic EKG

interpretation, preparing you for more advanced topics.

The Heart's Electrical System and EKG Basics

Covers: Electrical Conduction System of the Heart | ECG EKG Interpretation (Part 1) - ECG Interpretation Made Easy | ECG EKG
Interpretation (Part 2)

The heart is a remarkable pump, driven by its own intrinsic electrical system. This system ensures
coordinated contraction, pushing blood throughout the body. Understanding this electrical pathway is the
first step in EKG interpretation.

The Conduction Pathway

Electrical impulses originate in the sinoatrial (SA) node, located in the right atrium. The SA node is the
heart's natural pacemaker, typically firing 60 to 100 times per minute. From the SA node, the impulse
spreads across both atria, causing them to depolarize and contract. This atrial depolarization is
represented by the P wave on the EKG.

The impulse then reaches the atrioventricular (AV) node, located near the interatrial septum. The AV
node briefly delays the impulse, allowing the atria to fully empty blood into the ventricles before
ventricular contraction. This delay is seen as the PR interval on the EKG, which measures the time from
the start of atrial depolarization to the start of ventricular depolarization. A normal PR interval is 0.12 to
0.20 seconds (3 to 5 small squares).

After the AV node, the impulse travels rapidly down the Bundle of His, divides into the left and right
bundle branches, and then spreads through the Purkinje fibers into the ventricular muscle. This
rapid spread causes ventricular depolarization and contraction, represented by the QRS complex on the
EKG. The QRS complex typically lasts 0.06 to 0.12 seconds (1.5 to 3 small squares).

Finally, the ventricles repolarize, meaning they reset electrically to prepare for the next beat. This
ventricular repolarization is represented by the T wave on the EKG. Atrial repolarization also occurs, but
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it is usually hidden within the larger QRS complex.

EKG Paper and Measurements
EKG paper is a grid of small and large squares. Each small square is 1 millimeter (mm) by 1 mm. Each
large square consists of five small squares horizontally and five small squares vertically. The horizontal
axis measures time, and the vertical axis measures voltage.

« Horizontal Axis (Time):

e One small square = 0.04 seconds

» One large square (5 small squares) = 0.20 seconds

» 300 large squares = 1 minute

» Vertical Axis (Voltage):

* One small square = 0.1 millivolt (mV)

* One large square (5 small squares) = 0.5 mV
Accurate measurement of intervals and waveforms is fundamental. Always count the number of small
squares and multiply by 0.04 seconds for time measurements. For example, if a QRS complex spans 2.5
small squares, its duration is 2.5 * 0.04 seconds = 0.10 seconds. Common mistakes involve miscounting

squares or forgetting the 0.04 second conversion factor. Practice identifying each wave and measuring its

corresponding interval precisely.

Systematic EKG Interpretation and Sinus Rhythms

Covers: Basic Arrhythmias | Sinus, Brady, Tachy, Premature Beats | ECG EKG Interpretation (Part 3)

A systematic approach is essential for accurate EKG interpretation. Following a consistent checklist helps
prevent overlooking critical details. Here is a common method:

The Six-Step Interpretation Method

1. Rate: Determine the heart rate. For regular rhythms, count the number of large squares between two
R waves and divide 300 by that number. Alternatively, count the number of R waves in a 6-second
strip (30 large squares) and multiply by 10. For irregular rhythms, the 6-second method is more
reliable.

o Example (300 method): If 4 large squares separate two R waves, the rate is 300 / 4 = 75 beats per
minute (bpm).

o Example (6-second method): If you count 8 R waves in a 6-second strip, the rate is 8 * 10 = 80 bpm.

2. Rhythm: Is the rhythm regular or irregular? Measure the R-R intervals across the strip. If they are
consistent, the rhythm is regular. If they vary, it is irregular.

3. P Waves: Are P waves present? Do they occur before every QRS complex? Are they upright and

uniform? Do all P waves look alike?

4. PR Interval: Measure the PR interval. Is it within the normal range of 0.12 to 0.20 seconds? Is it

constant across the strip?
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5. QRS Duration: Measure the QRS duration. Is it within the normal range of 0.06 to 0.12 seconds? Is

it constant across the strip?

6. QT Interval: Measure the QT interval. This interval represents the total time for ventricular
depolarization and repolarization. It varies with heart rate, so a corrected QT (QTc) is often used. A
normal QT interval is typically less than half the R-R interval. Prolonged QT can indicate a risk for
dangerous arrhythmias.

Sinus Rhythms

Normal Sinus Rhythm (NSR) is the baseline for comparison. It meets all normal criteria:

» Rate: 60 to 100 bpm

e Rhythm: Regular

o P waves: Present, upright, uniform, one before each QRS
e PR interval: 0.12 to 0.20 seconds, constant

e QRS duration: 0.06 to 0.12 seconds, constant
Variations of sinus rhythm include:

« Sinus Bradycardia: Rate less than 60 bpm, but all other NSR criteria met.
» Sinus Tachycardia: Rate greater than 100 bpm, but all other NSR criteria met.

e Sinus Arrhythmia: Irregular rhythm that varies with respiration, often speeding up with inspiration

and slowing with expiration. All other NSR criteria met.

Premature Beats

» Premature Atrial Contractions (PACs): An early beat originating from an ectopic focus in the
atria. It has an abnormal P wave (different shape or hidden in the preceding T wave) followed by a

normal QRS. The underlying rhythm is often sinus.

e Premature Ventricular Contractions (PVCs): An early, wide, and bizarre QRS complex not
preceded by a P wave. PVCs originate from an ectopic focus in the ventricles. They can be unifocal (all
look the same) or multifocal (different shapes). Common mistakes include confusing PVCs with

aberrantly conducted supraventricular beats.

Atrial and Junctional Arrhythmias

Covers: Afib, Aflutter, Junctional Arrhythmias | ECG EKG Interpretation (Part 4)
Beyond basic sinus rhythms, several arrhythmias originate in the atria or the AV junction. These can range

from relatively benign to clinically significant, requiring careful identification.

Atrial Fibrillation (Afib)

Atrial fibrillation is a common and often serious arrhythmia characterized by chaotic electrical activity in
the atria. Instead of a single impulse from the SA node, multiple disorganized impulses fire rapidly,

causing the atria to quiver rather than contract effectively. Key EKG characteristics include:
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Rate: Atrial rate is extremely fast and unmeasurable (350 to 600 bpm). Ventricular rate (the QRS
rate) is irregularly irregular, often rapid (greater than 100 bpm) if uncontrolled, or normal to slow if

controlled.
Rhythm: Irregularly irregular. The R-R intervals show no discernible pattern.

P waves: Absent. Instead, you will see fine to coarse fibrillatory waves (f waves) that appear as a wavy

baseline.
PR interval: Not measurable due to absent P waves.

QRS duration: Usually normal (0.06 to 0.12 seconds), unless there is an underlying conduction
defect.

Atrial Flutter (Aflutter)

Atrial flutter is caused by a re-entrant circuit in the atria, typically in the right atrium, producing rapid,

regular atrial depolarizations. This creates a distinct 'sawtooth' pattern on the EKG, especially visible in
leads II, ITI, and aVF.

Rate: Atrial rate is typically 250 to 350 bpm. Ventricular rate depends on the AV node's conduction
ratio (e.g., 2:1, 3:1, 4:1 block). If the atrial rate is 300 bpm and there is a 2:1 block, the ventricular rate
is 150 bpm.

Rhythm: Atrial rhythm is regular. Ventricular rhythm can be regular (if the block ratio is constant) or

irregular (if the block ratio varies).

P waves: Absent. Replaced by distinct, uniform flutter waves (F waves) that resemble a sawtooth

pattern.
PR interval: Not measurable.

QRS duration: Usually normal.

Junctional Rhythms

Junctional rhythms originate in the AV node or the Bundle of His when the SA node fails to fire or its

impulse is blocked. The AV node acts as a secondary pacemaker.

Rate: The intrinsic rate of the AV node is 40 to 60 bpm. If the rate is 60 to 100 bpm, it is an

accelerated junctional rhythm. If it is over 100 bpm, it is junctional tachycardia.
Rhythm: Usually regular.

P waves: May be absent, inverted (upside down) before the QRS, or inverted after the QRS
(retrograde conduction). This is because the atria are depolarized from the AV node upwards.

PR interval: If P waves are present before the QRS, the PR interval will be short (less than 0.12

seconds).

QRS duration: Usually normal.

When interpreting these rhythms, pay close attention to the presence and appearance of P waves and the

regularity of the R-R interval. These are key differentiators.
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Ventricular Arrhythmias and Heart Blocks

Covers: Ventricular Arrhythmias | ECG EKG Interpretation (Part 5) - Heart Blocks Made Easy | ECG EKG Interpretation (Part 6)

Ventricular arrhythmias are often life-threatening because they compromise the heart's pumping ability.
Heart blocks, on the other hand, represent impaired conduction through the AV node or below, leading to

delays or complete interruptions in the electrical signal from the atria to the ventricles.

Ventricular Arrhythmias

» Ventricular Tachycardia (VT): A rapid, regular rhythm originating from the ventricles. It is
characterized by wide, bizarre QRS complexes. VT can be monomorphic (all QRS complexes look the
same) or polymorphic (QRS complexes vary in shape). A rate of 100 to 250 bpm is common. VT can
quickly deteriorate into ventricular fibrillation and requires immediate medical attention.

» Ventricular Fibrillation (VF): A chaotic, disorganized electrical activity in the ventricles, leading to
ventricular quivering rather than effective contraction. On the EKG, VF appears as irregular,
undulating waveforms with no discernible P waves, QRS complexes, or T waves. The patient is

pulseless and requires immediate defibrillation.

« Asystole: Complete absence of electrical activity in the ventricles. The EKG shows a flat line. This is a
cardiac arrest rhythm and requires immediate cardiopulmonary resuscitation (CPR) and advanced life
support.

Heart Blocks

Heart blocks are categorized based on the degree of conduction impairment between the atria and
ventricles. They are typically classified as first-degree, second-degree (Type I and Type II), and third-

degree.

» First-Degree AV Block: This is a delay in conduction through the AV node, not a complete block.
Every atrial impulse reaches the ventricles. The key characteristic is a prolonged PR interval

(greater than 0.20 seconds) that remains constant. All other EKG parameters are usually normal.

» Second-Degree AV Block Type I (Wenckebach): This block is characterized by a progressively
lengthening PR interval until a QRS complex is dropped. The pattern then repeats. The atrial rhythm is
regular, but the ventricular rhythm is irregular due to the dropped beats. The R-R interval
progressively shortens before the dropped beat.

* Second-Degree AV Block Type II: This block involves intermittent, sudden drops of QRS
complexes without prior PR interval prolongation. The PR interval of conducted beats remains
constant and within normal limits. The atrial rhythm is regular, but the ventricular rhythm is irregular.

This type of block is more serious as it can progress to third-degree block.

« Third-Degree AV Block (Complete Heart Block): In this block, there is a complete dissociation
between atrial and ventricular activity. No atrial impulses are conducted to the ventricles. The atria
and ventricles beat independently. The EKG shows regular P waves at an atrial rate (e.g., 60-100 bpm)
and regular QRS complexes at a slower ventricular escape rate (e.g., 20-40 bpm for a ventricular
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escape rhythm, or 40-60 bpm for a junctional escape rhythm). There is no relationship between the P

waves and QRS complexes. This is a medical emergency.

KEY TAKEAWAYS
» The heart's electrical impulse originates in the SA node, travels through the atria, pauses at the
AV node, and then rapidly spreads through the ventricles.

» The P wave represents atrial depolarization, the QRS complex represents ventricular

depolarization, and the T wave represents ventricular repolarization.

o EKG paper measures time horizontally (0.04 seconds per small square) and voltage vertically
(0.1 mV per small square).
o A systematic six-step approach (rate, rhythm, P waves, PR interval, QRS duration, QT interval)

is crucial for accurate EKG interpretation.

o Normal Sinus Rhythm is the standard, with variations like sinus bradycardia and tachycardia

reflecting rate changes.

« Atrial Fibrillation is marked by an irregularly irregular rhythm and absent P waves replaced by

fibrillatory waves.

 Atrial Flutter presents with a characteristic 'sawtooth' pattern of flutter waves and a regular
atrial rhythm.

o Ventricular Tachycardia and Fibrillation are dangerous rhythms originating in the ventricles,
requiring urgent intervention.

» Heart blocks involve impaired conduction between atria and ventricles, ranging from a

prolonged PR interval (first-degree) to complete dissociation (third-degree).

CHECK YOUR UNDERSTANDING

Answer these before moving on. Model answers are in the Answer Key at the back of this guide.

1. Describe the normal electrical pathway through the heart, starting from the SA node.

2. What EKG waveform or interval corresponds to atrial depolarization, ventricular depolarization, and

ventricular repolarization?

3. You see an EKG strip with an atrial rate of 300 bpm and a ventricular rate of 150 bpm, with a
'sawtooth' baseline. What rhythm is this, and what is the AV conduction ratio?

4. A patient's EKG shows a regular rhythm, a heart rate of 55 bpm, and all other EKG parameters (P
waves, PR interval, QRS duration) are within normal limits. What is the most likely rhythm?

5. What are the key EKG characteristics that differentiate a first-degree AV block from a second-degree
AV block Type I (Wenckebach)?
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CHAPTER 2

12-Lead EKG Interpretation

This chapter builds on your foundational understanding of EKG basics. It moves beyond single-lead
rhythm strips to the comprehensive view offered by a 12-lead EKG. You will learn about the heart's
blood supply and electrical system, essential for understanding EKG changes. This chapter
introduces the systematic steps for interpreting a 12-lead EKG. It also covers common abnormalities
such as bundle branch blocks, cardiac axis deviations, and atrial enlargement. Mastering these

concepts is crucial for accurate EKG assessment.

Foundations of Cardiac Function and EKG Introduction

Covers: The Anatomy of the Coronary Circulation - What is the PHYSIOLOGY of the coronary circulation? - The Electrical Conduction
System of the Heart EXPLAINED! - Introduction to Concepts of 12-Lead EKG Interpretation

The heart is a pump, and like any pump, it requires its own fuel and a precise electrical system to function.
Understanding the heart's blood supply, known as the coronary circulation, is fundamental to interpreting
many EKG abnormalities. The heart muscle, or myocardium, receives oxygenated blood from the coronary
arteries. The two main coronary arteries are the Left Main Coronary Artery and the Right Coronary Artery.
The Left Main Coronary Artery quickly branches into the Left Anterior Descending (LAD) artery, which
supplies the anterior wall and septum, and the Circumflex artery, which supplies the lateral and posterior
walls. The Right Coronary Artery (RCA) typically supplies the inferior wall and often the posterior wall, as
well as the SA and AV nodes in most individuals. When blood flow through these arteries is reduced or
blocked, the affected myocardial tissue becomes ischemic, injured, or infarcted. These changes are directly
observable on an EKG. For example, ST segment elevation often indicates acute myocardial infarction, or
heart attack, due to a complete blockage in a coronary artery. ST depression or T wave inversion can

suggest myocardial ischemia, meaning reduced blood flow.

The heart's electrical conduction system is the engine that drives its rhythmic contractions. This
specialized network ensures a coordinated and efficient pump. The path begins at the sinoatrial (SA) node,
located in the right atrium. The SA node is the heart's natural pacemaker, generating electrical impulses at
a rate of 60 to 100 beats per minute. These impulses spread across both atria, causing them to contract
and pushing blood into the ventricles. As the impulse reaches the atrioventricular (AV) node, located near
the interatrial septum, it experiences a brief delay. This delay is crucial. It allows time for the ventricles to
fully fill with blood before they contract. From the AV node, the impulse travels rapidly down the Bundle
of His, which then divides into the left and right bundle branches. These branches further divide into a
network of Purkinje fibers that penetrate the ventricular muscle. The Purkinje fibers ensure rapid and
synchronous depolarization of the ventricles, leading to a powerful contraction that ejects blood into the

systemic and pulmonary circulations.

A 12-lead EKG provides a comprehensive view of this electrical activity. Unlike a single-lead rhythm strip,
which offers only one perspective, the 12-lead EKG uses 10 electrodes placed on the patient's limbs and

chest to generate 12 different electrical "pictures" or leads. These leads are grouped to view specific areas
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of the heart. The limb leads (I, II, III, aVR, aVL, aVF) primarily view the frontal plane, providing
information about the heart's overall electrical direction, known as the cardiac axis. The chest, or
precordial, leads (V1, V2, V3, V4, V5, V6) view the horizontal plane. They offer detailed information about

the anterior, septal, and lateral walls of the ventricles.

Each EKG waveform represents a specific electrical event. The P wave signifies atrial depolarization, the
electrical activation of the atria. The QRS complex represents ventricular depolarization, the electrical
activation of the ventricles. The T wave represents ventricular repolarization, the electrical recovery of the
ventricles. Understanding the normal appearance and timing of these waveforms in all 12 leads is the first
step toward identifying abnormalities. The concept of electrical vectors is key here. Each lead acts like a
camera, recording the electrical activity as it moves toward or away from it. A positive deflection occurs
when the electrical current moves toward a positive electrode, and a negative deflection occurs when it

moves away. This multi-angle perspective allows for precise localization of cardiac issues.

Systematic 12-Lead EKG Interpretation

Covers: The SIMPLE Steps of 12-Lead EKG Interpretation - EXPLAINED CLEARLY!

Interpreting a 12-lead EKG requires a systematic, step-by-step approach to ensure no critical information
is missed. Rushing or skipping steps can lead to misdiagnosis. This structured method helps you
consistently analyze all aspects of the EKG.

Here are the simple steps for 12-lead EKG interpretation:

1. Standardization Check: First, examine the calibration marks. The standard calibration should
show a deflection of 10 small boxes vertically (1 mV) and a paper speed of 25 mm/second. This ensures
accurate amplitude and timing measurements. If the EKG is not standardized correctly, measurements

will be inaccurate.

2. Rate Determination: Calculate the heart rate. For a regular rhythm, count the number of large
boxes between two R waves and divide 300 by that number. For irregular rhythms, count the number
of QRS complexes in a 6-second strip (30 large boxes) and multiply by 10. Normal rate is 60 to 100

beats per minute.

3. Rhythm Analysis: Determine if the rhythm is regular or irregular. Look for P waves before every
QRS complex. Are the P waves upright in lead II? Is the PR interval consistent? Is the QRS complex
narrow or wide? Identify the underlying rhythm, such as sinus rhythm, atrial fibrillation, or a
junctional rhythm.

4. Interval Measurement:

+ PR Interval: Measure from the beginning of the P wave to the beginning of the QRS complex. Normal
is 0.12 to 0.20 seconds (3 to 5 small boxes). A prolonged PR interval indicates a first-degree AV block.

* QRS Duration: Measure from the beginning of the Q wave (or R wave if no Q) to the end of the S
wave. Normal is 0.06 to 0.10 seconds (1.5 to 2.5 small boxes). A wide QRS can indicate a bundle
branch block, ventricular rhythm, or hyperkalemia.
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* QT Interval: Measure from the beginning of the QRS complex to the end of the T wave. The QT
interval is rate-dependent, so it is often corrected (QTc). Normal QTc is typically less than 0.44
seconds in men and 0.46 seconds in women. Prolonged QT can lead to dangerous arrhythmias.

5. Axis Determination: Determine the mean electrical axis of the ventricles. The easiest method is the
quadrant approach using leads I and aVF.

« If QRS is positive in I and positive in aVF, the axis is normal (0 to +90 degrees).

o If QRS is positive in I and negative in aVF, the axis is Left Axis Deviation (LAD) (0 to -90 degrees).

« If QRS is negative in I and positive in aVF, the axis is Right Axis Deviation (RAD) (+90 to +180

degrees).
« If QRS is negative in I and negative in aVF, the axis is Extreme Right Axis Deviation (or "Northwest
Axis") (-90 to -180 degrees).

6. Hypertrophy and Enlargement: Look for signs of atrial enlargement (P wave morphology) or
ventricular hypertrophy (increased QRS voltage, strain patterns). Specific criteria exist for Left
Ventricular Hypertrophy (LVH) and Right Ventricular Hypertrophy (RVH).

7. Ischemia, Injury, and Infarction: This is a critical step.

o Ischemia: Look for T wave inversions or ST segment depression.
« Injury (Acute MI):: Look for ST segment elevation in two or more contiguous leads.

» Infarction (Old MI): Look for pathological Q waves (at least 1 small box wide or 1/3 the height of the
R wave) in two or more contiguous leads. Identify the location of changes (e.g., inferior, anterior,

lateral, septal).

8. Other Abnormalities: Finally, look for any other findings such as bundle branch blocks, specific

arrhythmias, electrolyte disturbances, or drug effects.

Consistently following these steps ensures a thorough and accurate interpretation of every 12-lead EKG.

Specific EKG Abnormalities: Blocks, Axis, and Enlargement

Covers: Bundle Branch Blocks MADE EASY!! - 12 Lead EKG - Understanding Cardiac Axis and Deviations - 12-Lead EKG - IDENTIFY
Atrial Enlargement on 12-Lead EKG

Beyond the basic systematic interpretation, recognizing specific patterns on a 12-lead EKG allows for the
diagnosis of particular conditions. This section focuses on three key abnormalities: bundle branch blocks,

cardiac axis deviations, and atrial enlargement.

Bundle Branch Blocks

Bundle branch blocks (BBBs) occur when there is a delay or interruption in the electrical conduction
through either the right or left bundle branch. This forces the impulse to travel through the myocardium
in an abnormal, slower path, resulting in a widened QRS complex.

» Right Bundle Branch Block (RBBB):
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Key features: QRS duration is 0.12 seconds or greater (three small boxes).

There is an "RSR" pattern, often described as an "M" shape, in lead V1. This indicates delayed

depolarization of the right ventricle.
A wide, slurred S wave appears in leads I and V6.

T wave inversions may be seen in V1-V3, which are typically secondary repolarization abnormalities

and not indicative of ischemia.

RBBB can be a normal variant in some individuals, but it can also be associated with conditions like

pulmonary embolism, right ventricular hypertrophy, or myocardial infarction.
Left Bundle Branch Block (LBBB):
Key features: QRS duration is 0.12 seconds or greater.

A broad, notched, or slurred R wave appears in leads I, aVL, and V5-V6. This often creates a "W" shape
in V1 and an "M" shape in V6.

Absence of Q waves in leads I, V5, and V6.

T wave inversions and ST segment depression are common in the lateral leads (I, aVL, V5, V6) and are

considered secondary changes.

LBBB is usually a sign of underlying heart disease and can obscure the diagnosis of acute myocardial
infarction, making EKG interpretation more challenging in these patients.

Cardiac Axis and Deviations

The cardiac axis represents the average direction of the electrical forces generated by the ventricles during

depolarization. It is typically expressed in degrees. A normal axis ranges from -30 to +90 degrees.

Deviations from this normal range can indicate various cardiac pathologies.

Normal Axis: QRS is predominantly positive (upright) in both lead I and lead aVF.

Left Axis Deviation (LLAD): QRS is predominantly positive in lead I but predominantly negative
(downward) in lead aVF. The axis is shifted to the left, typically between -30 and -90 degrees. Common
causes include left ventricular hypertrophy, inferior myocardial infarction, or left anterior fascicular
block.

Right Axis Deviation (RAD): QRS is predominantly negative in lead I but predominantly positive
in lead aVF. The axis is shifted to the right, typically between +90 and +180 degrees. Common causes

include right ventricular hypertrophy, acute pulmonary embolism, or lateral myocardial infarction.

Extreme Right Axis Deviation (Northwest Axis): QRS is predominantly negative in both lead I
and lead aVF. This is a rare and often serious finding, associated with conditions like ventricular

tachycardia or hyperkalemia.

To determine axis quickly, use the quadrant method with leads I and aVF. If either is equivocal, use lead

II. If lead II is positive, the axis is likely normal or LAD. If lead II is negative, the axis is likely RAD or
extreme RAD.
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Atrial Enlargement

Enlargement of the atria can also be detected on a 12-lead EKG by changes in the P wave morphology.
» Right Atrial Enlargement (RAE) or P-pulmonale:
» Characterized by a tall, peaked P wave (greater than 2.5 mm in height) in lead II.
» The P wave in V1 may be biphasic, with an initial tall, positive component.

» RAE is often associated with conditions that increase pressure in the right atrium, such as chronic lung

disease (e.g., COPD) or pulmonary hypertension.
o Left Atrial Enlargement (LAE) or P-mitrale:

» Characterized by a broad, notched P wave (duration greater than 0.12 seconds, or three small boxes) in
lead II. This is often described as an "M" shape.

» The P wave in V1 may be biphasic, with a prominent, wide, negative terminal component (greater than
1 small box deep and 1 small box wide).

» LAE is commonly associated with conditions that increase pressure in the left atrium, such as mitral

valve disease (e.g., mitral stenosis or regurgitation), left ventricular hypertrophy, or hypertension.

Recognizing these specific patterns is a crucial step in advanced EKG interpretation. They provide
valuable clues about the patient's underlying cardiac health.

KEY TAKEAWAYS

o The coronary circulation provides vital blood supply to the heart muscle, and disruptions
manifest on an EKG.

o The heart's electrical conduction system generates and propagates impulses, forming the basis
of EKG waveforms.

o A12-lead EKG offers multiple views of the heart's electrical activity, allowing for comprehensive
assessment.

o Systematic interpretation of a 12-lead EKG involves analyzing rate, rhythm, axis, intervals, and
specific waveform changes.

o Bundle branch blocks are identified by widened QRS complexes and characteristic morphology
in specific leads.

o Cardiac axis reflects the net direction of ventricular depolarization, with deviations indicating
underlying cardiac conditions.

» Atrial enlargement can be detected by specific P wave changes in leads IT and V1.

CHECK YOUR UNDERSTANDING

Answer these before moving on. Model answers are in the Answer Key at the back of this guide.
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1. Describe the primary function of the coronary circulation and how it relates to EKG interpretation.

2. What are the main components of the heart's electrical conduction system, and what is the role of
each?

3. Outline the basic systematic steps for interpreting a 12-lead EKG.
4. How do you identify a Right Bundle Branch Block (RBBB) on a 12-lead EKG?

5. Explain the significance of cardiac axis deviation.
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CHAPTER 3

12-Lead EKG Interpretation

This chapter builds on your foundational understanding of EKG interpretation, focusing on
advanced concepts in 12-lead EKG analysis. You will learn to identify key EKG changes associated
with ventricular hypertrophy, myocardial ischemia, and acute myocardial infarction (AMI). We will
cover the specific criteria for recognizing ST Elevation Myocardial Infarction (STEMI), including

strategies to differentiate true STEMI from common mimics.

Also, this chapter introduces specialized criteria, such as Sgarbossa's, for interpreting AMI in the
presence of confounding conditions like Left Bundle Branch Block (LBBB). The goal is to equip you
with a systematic and comprehensive approach to confidently interpret 12-lead EKGs, integrating all

the knowledge gained throughout the course.

Recognizing Ventricular Hypertrophy on 12-Lead EKG

Covers: Ventricular Hypertrophy (LVH & RVH) on 12-Lead EKG (video, 22 min)

Ventricular hypertrophy refers to the thickening of the muscular walls of the heart's ventricles. This
condition often develops in response to increased workload, such as chronic hypertension (leading to Left
Ventricular Hypertrophy, LVH) or pulmonary hypertension (leading to Right Ventricular Hypertrophy,
RVH). While echocardiography is the gold standard for diagnosing hypertrophy, the 12-lead EKG provides
valuable clues.

Left Ventricular Hypertrophy (LVH)

LVH is more common and often associated with characteristic voltage criteria and repolarization
abnormalities. The increased muscle mass generates larger electrical forces, resulting in taller R waves in

leads overlying the left ventricle and deeper S waves in leads overlying the right ventricle.
Common EKG criteria for LVH include:

» Sokolow-Lyon Criteria: The sum of the S wave depth in lead V1 or V2 plus the R wave height in
lead V5 or V6 is greater than 35 mm (3.5 large boxes). This is a widely used and relatively simple

criterion.

» Cornell Criteria: The sum of the R wave height in lead aVL plus the S wave depth in lead V3 is
greater than 28 mm for men or greater than 20 mm for women. This criterion considers gender
differences.

« Rwave in aVL: An R wave height in lead aVL greater than 11 mm.
Beyond voltage, LVH often presents with a 'strain pattern' in the lateral leads (I, aVL, V5, V6). This
pattern includes downsloping ST segment depression and asymmetrical T wave inversion, which are

secondary repolarization abnormalities caused by altered repolarization in the hypertrophied muscle. It is

crucial to distinguish this benign strain pattern from acute ischemia.
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Right Ventricular Hypertrophy (RVH)
RVH is less common than LVH and typically harder to diagnose with EKG alone. It often results from

conditions that increase the workload on the right ventricle, such as severe lung disease or pulmonary
embolism. The EKG findings reflect the increased electrical activity of the right ventricle.

Common EKG criteria for RVH include:

» Right Axis Deviation (RAD): The QRS axis is typically greater than +90 degrees.
» Tall R wave in V1: An R wave in lead V1 that is taller than the S wave (R/S ratio > 1in V1). An R

wave height in V1 greater than 7 mm is also suggestive.

» Deep S wave in V5 or V6: An S wave in V5 or V6 that is deeper than the R wave (R/S ratio < 1in V5
or V6).

» ST segment depression and T wave inversion: These secondary repolarization abnormalities
may be seen in the right precordial leads (V1-V3), similar to the strain pattern in LVH.

It is important to remember that EKG criteria for hypertrophy, especially RVH, have limitations in
sensitivity and specificity. They serve as indicators that warrant further investigation. Always correlate
EKG findings with the patient's clinical presentation and other diagnostic tests. A systematic approach
involves first checking for voltage criteria, then looking for associated repolarization changes, and finally

considering axis deviation.

Foundations of Myocardial Ischemia and Infarction

Covers: The ST Segment and T Wave REVIEW (video, 13 min) - Introductory Concepts for Acute Myocardial Infarction (AMI) on 12-
Lead EKG (video, 14 min)

Understanding the ST segment and T wave is fundamental to identifying myocardial ischemia and
infarction. The ST segment represents the period when the ventricles are fully depolarized, occurring
between the end of the QRS complex (J point) and the beginning of the T wave. Normally, the ST segment
is isoelectric, meaning it lies on the baseline. The T wave represents ventricular repolarization, the
electrical recovery of the ventricles. It is typically upright and asymmetrical in most leads, with the

exception of aVR and V1, where it can be inverted.

Changes in the ST segment and T wave are the primary EKG indicators of myocardial ischemia, injury,
and infarction. These conditions fall under the umbrella of Acute Coronary Syndromes (ACS), which result

from a sudden reduction in blood flow to a part of the heart muscle.

Acute Myocardial Infarction (AMI) Concepts

An Acute Myocardial Infarction (AMI), commonly known as a heart attack, occurs when a prolonged lack
of blood supply (ischemia) leads to irreversible damage and death of heart muscle tissue. It is a critical
medical emergency requiring immediate intervention. The 12-lead EKG plays a pivotal role in the rapid
diagnosis and management of AMI, particularly in distinguishing between ST Elevation Myocardial
Infarction (STEMI) and Non-ST Elevation Myocardial Infarction (NSTEMI).
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The progression of myocardial damage can be conceptualized in three stages, each with distinct EKG

manifestations:

1. Ischemia: This is a reversible state where heart muscle receives insufficient blood flow. EKG changes
typically include ST segment depression or T wave inversion. These changes reflect altered

repolarization due to inadequate oxygen supply.

2. Injury: If ischemia is prolonged, it progresses to myocardial injury. This stage is characterized by ST
segment elevation. The elevated ST segment indicates that a portion of the heart muscle is acutely
injured and unable to repolarize normally. This is a hallmark of STEMI.

3. Infarction: If the injury persists without restoration of blood flow, irreversible cell death occurs,
leading to infarction. EKG evidence of infarction includes the development of pathological Q waves.
These Q waves represent areas of electrically silent necrotic tissue, as the electrical impulse moves

away from the infarcted area.

The EKG changes are dynamic and evolve over time. Initially, hyperacute T waves (tall, peaked T waves)
may be seen, followed by ST elevation. Over hours to days, pathological Q waves develop, and ST elevation
may resolve, replaced by T wave inversion. Recognizing this evolution is crucial for dating an infarction
and guiding treatment decisions. The presence of reciprocal changes, where ST depression occurs in leads

opposite to those with ST elevation, further supports the diagnosis of an acute coronary event.

Identifying Myocardial Ischemia and ST Elevation Myocardial Infarction (STEMI)

Covers: Myocardial Ischemia - ST Depression & T Wave Inversion - 12-lead EKG (video, 13 min) - Recognize ST Elevation Myocardial
Infarction (STEMI) on 12-lead EKG! (video, 23 min)

Accurate identification of myocardial ischemia and ST Elevation Myocardial Infarction (STEMI) on a 12-
lead EKG is critical for timely patient care. These conditions manifest with specific and often dramatic
EKG changes.

Myocardial Ischemia

Myocardial ischemia, a reversible condition of reduced blood flow to the heart muscle, typically presents

with two primary EKG changes:

» ST Segment Depression: This is a key indicator of subendocardial ischemia, meaning the inner
layer of the heart muscle is affected. Significant ST depression is defined as horizontal or downsloping
ST segment depression of 0.5 mm (0.5 small boxes) or more, measured at the J point, in two or more

contiguous leads. Upsloping ST depression is less specific for ischemia.

o T Wave Inversion: Symmetrical T wave inversion of 1 mm or more in two or more contiguous leads
is also indicative of ischemia. It reflects altered repolarization. Deep, symmetrical T wave inversions,
especially in the anterior leads, can be a sign of severe ischemia (e.g., Wellens' syndrome, indicating

critical stenosis of the left anterior descending artery).

Contiguous leads are those that look at the same anatomical area of the heart. For example, leads II, 111,
and aVF are contiguous (inferior wall), as are V1-V4 (anterior/septal), I, aVL, V5, and V6 (lateral).
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ST Elevation Myocardial Infarction (STEMI)

STEMI represents transmural myocardial injury, affecting the full thickness of the heart muscle, usually
due to a complete occlusion of a coronary artery. It is diagnosed by significant ST segment elevation in two

or more contiguous leads.
Specific criteria for significant ST elevation are:

e Inleads V2-V3:

» Greater than or equal to 2 mm (2 small boxes) in men 40 years or older.

Greater than or equal to 2.5 mm in men younger than 40 years.

o Greater than or equal to 1.5 mm in women of any age.

In all other leads (1, I1, III, aVL, aVF, V1, V4, V5, V6): Greater than or equal to 1 mm (1 small
box).

ST elevation is measured at the J point, which is the junction between the end of the QRS complex and the
beginning of the ST segment. The morphology of the ST elevation is also important; it is often convex
(domed) or straight in STEMI, contrasting with the concave (scooped) elevation seen in benign early

repolarization.

Pathological Q Waves
While ST elevation indicates acute injury, pathological Q waves develop hours to days after the onset of
infarction and signify irreversible myocardial necrosis. Criteria for pathological Q waves include:

e Duration of 0.04 seconds (one small box) or more.

o Depth of at least one-third the height of the R wave in the same QRS complex.

» Present in two or more contiguous leads.
Pathological Q waves are not typically seen in V1-V3. Their presence in these leads can be significant. The
absence of pathological Q waves does not rule out acute infarction, especially in the early stages. The
evolution of EKG changes, from hyperacute T waves to ST elevation, then Q waves and T wave inversion,
provides a temporal sequence of the infarction process. Prompt recognition of STEMI, based on these

EKG criteria, is crucial for activating reperfusion therapies like percutaneous coronary intervention (PCI)

or fibrinolysis.

Differentiating STEMI from Mimics and Complex Cases

Covers: HOW-TO Recognize STEMI Mimics on 12-Lead EKG! (video, 25 min) - Sgarbossa's Criteria - HOW TO Identify AMI with LBBB
on 12-lead EKG (video, 14 min)

Not all ST elevation indicates an acute myocardial infarction. Several conditions can 'mimic' STEMI on an
EKG, leading to potential misdiagnosis and inappropriate treatment. It is essential to differentiate these
mimics from true STEMI.
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Common STEMI Mimics

1. Early Repolarization (Benign Early Repolarization, BER): Common in young, healthy
individuals, especially athletes. Characterized by diffuse (widespread) ST elevation, often with a
'fishhook' or notching at the J point, and a concave (scooped) ST segment. T waves are typically tall
and symmetrical. Unlike STEMI, BER is usually stable and not associated with symptoms of acute
chest pain.

2. Pericarditis: Inflammation of the pericardium. Causes diffuse ST elevation, often with PR segment
depression, particularly in leads II, aVF, V4-V6. The ST elevation is typically concave. Patients often

report sharp, pleuritic chest pain that improves when leaning forward.

3. Left Ventricular Hypertrophy (LVH) with Strain: As discussed, LVH can cause ST depression
and T wave inversion, primarily in lateral leads. However, in some cases, it can also cause subtle ST
elevation that might be mistaken for STEMI. The overall pattern, including voltage criteria for LVH,
helps differentiate.

4. Left Bundle Branch Block (LBBB): A complete LBBB significantly alters ventricular
depolarization, making STEMI diagnosis challenging. The wide QRS complex and secondary ST-T
changes (ST depression and T wave inversion in leads with upright QRS, and ST elevation in leads with

downward QRS) can obscure or mimic STEMI. This warrants special criteria.

5. Ventricular Paced Rhythm: Paced rhythms also cause wide QRS complexes and secondary ST-T
changes, similar to LBBB, making STEMI diagnosis difficult.

6. Brugada Syndrome: A genetic disorder characterized by specific EKG patterns in leads V1-V3
(coved type ST elevation followed by a negative T wave, or saddleback type ST elevation). It is
associated with an increased risk of sudden cardiac death but is not an acute ischemic event.

7. Hyperkalemia: High potassium levels can cause tall, peaked T waves, which might be mistaken for
hyperacute T waves of early STEMI. However, hyperkalemia also often presents with a widened QRS

and flattened P waves.

Sgarbossa's Criteria for AMI with LBBB

When a patient presents with new or presumably new LBBB and symptoms suggestive of AMI, standard
STEMI criteria are unreliable. Sgarbossa's criteria (and its modified versions) help identify acute ischemia

in this challenging scenario. The original criteria assign points based on three findings:

1. Concordant ST elevation of 1 mm or more in leads with a positive QRS complex. (Score: 5
points) 'Concordant' means both the QRS and ST segment are in the same direction (both positive).
This is highly specific for STEMI in LBBB.

2. Concordant ST depression of 1 mm or more in leads V1-V3. (Score: 3 points) This also

indicates acute ischemia.

3. Discordant ST elevation of 5 mm or more in leads with a negative QRS complex. (Score: 2
points) 'Discordant’ means the ST segment is opposite to the QRS direction. While some discordance is

expected in LBBB, significant elevation suggests AMI.
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A total score of 3 or more points suggests an AMI. However, the original criteria had low sensitivity. The
Modified Sgarbossa's Criteria (Smith-modified Sgarbossa) improved sensitivity by replacing the
third criterion. It focuses on the ST/S ratio in leads with a negative QRS complex. An ST elevation / S
wave magnitude ratio of less than or equal to -0.25 (meaning the ST elevation is at least 25% of the depth
of the S wave) in any lead with a negative QRS is highly indicative of STEMI in LBBB. This modification
significantly enhances the ability to detect STEMI in the presence of LBBB without losing much
specificity. Always consider the clinical context when applying these criteria.

The Complete 12-Lead EKG Masterclass: A Systematic Interpretation Method

Covers: The COMPLETE 12-Lead EKG Masterclass! (video, 4 hr 9 min)

A systematic approach to 12-lead EKG interpretation ensures that no critical findings are missed and
allows for a comprehensive assessment of cardiac electrical activity. This structured method integrates all
the concepts learned, from basic rhythm analysis to advanced ischemia and hypertrophy recognition.

Consistency in your approach will build confidence and accuracy.
Here is a step-by-step systematic method for interpreting any 12-lead EKG:

1. Patient Information and Context: Always start by checking the patient's name, date, time of EKG,
and any previous EKGs for comparison. Understand the clinical reason for the EKG. This context is

vital for interpretation.

2. Rate: Calculate the heart rate. Use the 300-150-100-75-60-50 method for regular rhythms or count
QRS complexes in a 6-second strip and multiply by 10 for irregular rhythms.

3. Rhythm: Determine the regularity of P waves and QRS complexes. Identify the presence and
morphology of P waves, PR interval, and QRS duration. Based on these, classify the underlying rhythm
(e.g., sinus rhythm, atrial fibrillation, ventricular tachycardia).

4. Axis: Determine the mean electrical axis of the QRS complex. A quick method involves looking at
leads I and aVF. If both are positive, the axis is normal (0 to +90 degrees). If I is positive and aVF is
negative, check lead II. If II is positive, axis is normal. If II is negative, it is Left Axis Deviation (LAD).
If I is negative and aVF is positive, it is Right Axis Deviation (RAD). If both I and aVF are negative, it is
Extreme Right Axis Deviation.

5. Intervals: Measure and assess the key intervals:

o PR Interval: Normal is 0.12 to 0.20 seconds (3 to 5 small boxes). Prolongation indicates AV block.

e QRS Duration: Normal is 0.06 to 0.10 seconds (1.5 to 2.5 small boxes). Widening suggests bundle
branch block, ventricular rhythm, or aberrancy.

e QTc Interval: Corrected QT interval. Normal varies by gender (e.g., < 450 ms for men, < 470 ms for

women). Prolongation can indicate risk for arrhythmias.

6. Hypertrophy: Look for criteria for Left Ventricular Hypertrophy (LVH) or Right Ventricular
Hypertrophy (RVH) using voltage criteria (e.g., Sokolow-Lyon, Cornell) and associated repolarization

abnormalities (strain pattern) as discussed previously.
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7. Ischemia, Injury, and Infarction: This is a critical step.

o ST Segment: Systematically examine the ST segment in all 12 leads. Look for elevation (STEMI
criteria) or depression (ischemia). Pay attention to morphology (concave vs. convex).

» T Waves: Assess T wave morphology. Look for inversion (ischemia), hyperacute T waves (early
STEMI), or peaked T waves (hyperkalemia).

» Q Waves: Identify any pathological Q waves (duration > 0.04s or depth > 1/3 R wave height) in

contiguous leads, indicating prior infarction.

» Reciprocal Changes: Look for ST depression in leads opposite to those with ST elevation, which

strengthens the diagnosis of acute injury.

o STEMI Mimics: If ST elevation is present, consider and rule out common mimics like early

repolarization or pericarditis. Compare with previous EKGs if available.

» Bundle Branch Blocks: If LBBB or ventricular pacing is present, apply Sgarbossa's criteria (original

or modified) to assess for acute myocardial infarction.

8. Other Findings: Look for any other abnormalities such as conduction blocks (e.g., fascicular blocks),

electrolyte disturbances (e.g., U waves in hypokalemia), or drug effects (e.g., digoxin effect).

9. Clinical Correlation and Impression: Synthesize all findings. Do the EKG changes correlate with
the patient's symptoms and clinical picture? Formulate a concise EKG impression that summarizes the
most significant findings. This systematic method ensures a thorough and accurate interpretation,

crucial for effective patient management.

KEY TAKEAWAYS
o Ventricular hypertrophy, particularly LVH, is identified by increased voltage criteria and
characteristic repolarization abnormalities known as a strain pattern.

e The ST segment and T wave are primary EKG indicators of myocardial ischemia, injury, and

infarction, reflecting the heart muscle's oxygen supply and recovery.

e Myocardial ischemia typically presents with ST segment depression or T wave inversion in two

or more contiguous leads.

» ST Elevation Myocardial Infarction (STEMI) is diagnosed by specific criteria for ST segment

elevation in two or more contiguous leads, indicating acute transmural injury.
» Pathological Q waves signify irreversible myocardial necrosis and are a late sign of infarction.

o Several conditions can mimic STEMI on EKG; careful differentiation is crucial to avoid
misdiagnosis and inappropriate treatment.

o Sgarbossa's criteria, especially the modified version, are essential tools for diagnosing acute
myocardial infarction in the presence of Left Bundle Branch Block (LBBB).

» A systematic, step-by-step approach to 12-lead EKG interpretation ensures comprehensive

analysis and accurate clinical assessment.
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CHECK YOUR UNDERSTANDING
Answer these before moving on. Model answers are in the Answer Key at the back of this guide.
1. What are the key EKG criteria for Left Ventricular Hypertrophy (LVH), and what is a 'strain pattern'?
2. Describe the EKG changes associated with myocardial ischemia versus myocardial injury.
3. What specific EKG findings define an ST Elevation Myocardial Infarction (STEMI)?
4. Name three common conditions that can mimic STEMI on an EKG.

5. Why are Sgarbossa's criteria important, and what is the significance of the modified criteria?
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CHAPTER 4

Reading the EKG Strip

Module 4 focuses on the fundamental principles of electrocardiogram (EKG) interpretation. You will
first learn the heart's electrical conduction system and how each electrical event translates into a
specific waveform on the EKG paper. Understanding this physiological basis is crucial for moving

beyond simple pattern recognition.

Next, this chapter introduces a robust, six-step method for systematically analyzing any EKG strip.
This method provides a consistent framework to identify rhythms, measure intervals, and detect
critical changes, ensuring you approach every EKG with confidence and precision. By the end of this
chapter, you will be equipped to interpret EKG strips methodically, connecting the electrical activity

to its visual representation.

The Heart's Electrical System and EKG Waveforms

Covers: The Electrical path of a Heartbeat

An electrocardiogram (EKG) records the electrical signals that command the heart's muscle contractions.
It is not a direct picture of the heart squeezing. Instead, it graphs the electrical impulses moving through
the heart. Understanding this electrical path makes every waveform on the EKG strip a meaningful

landmark.

The Conduction System and EKG Waveforms

The heart's electrical activity begins with specialized cells that generate and conduct impulses. This system

follows a specific pathway:

1. Sinoatrial (SA) Node: Located in the right atrium, the SA node is the heart's natural pacemaker. It
typically fires 60 to 100 times per minute at rest. This impulse initiates the heartbeat.

2. Atrial Depolarization (P Wave): The electrical impulse spreads rapidly across both the right and
left atria. This causes the atria to contract. On the EKG, this atrial contraction is represented by the P

wave, a small, rounded upward deflection.

3. Atrioventricular (AV) Node Delay (PR Interval): The impulse reaches the atrioventricular (AV)
node, located between the atria and ventricles. The AV node deliberately slows the signal for
approximately 0.10 seconds. This crucial delay allows the ventricles to fully fill with blood before they
contract. This delay and the time it takes for the impulse to travel from the SA node through the atria

to the AV node are reflected in the PR interval. A normal PR interval measures 0.12 to 0.20 seconds.

4. Ventricular Depolarization (QRS Complex): After the AV node delay, the signal races down the
bundle of His, splits into the right and left bundle branches, and then fans out through the
Purkinje fibers. This rapid conduction system quickly depolarizes the ventricles, causing them to
contract and pump blood out of the heart. This ventricular depolarization is represented by the QRS

complex, a sharp, tall deflection. A normal QRS complex is narrow, measuring less than 0.12 seconds.

MEGACOURSE 26 megacourse.app



EKG BASICS: RHYTHM AND 12-LEAD INTERPRETATION CHAPTER 4 - READING THE EKG STRIP

A wide QRS complex suggests the electrical signal took a slower, abnormal path through the

ventricular muscle rather than the efficient conduction system.

5. Ventricular Repolarization (T Wave): After contracting, the ventricles electrically reset
themselves, preparing for the next beat. This process of repolarization is represented by the T wave, a
rounded upward deflection that follows the QRS complex.

Backup Pacemakers

The heart's electrical system has built-in redundancy. If the SA node fails or slows significantly, other

parts of the conduction system can take over as backup pacemakers, albeit at slower rates:

» The AV junction (around the AV node) can pace the heart at 40 to 60 beats per minute.

» The ventricles themselves can generate impulses, but only at a very slow rate of 20 to 40 beats per
minute.

These backup rates provide important clues about the origin of a heart rhythm. For example, a regular
rhythm at 45 beats per minute with absent P waves strongly suggests the rhythm is originating from the

AV junction rather than a normally functioning SA node.

EKG Paper as a Ruler

EKG paper is precisely calibrated to allow accurate measurement of time and voltage. The paper moves at
a standard speed of 25 millimeters per second. Each small square on the EKG grid represents 0.04
seconds horizontally. Five small squares make up one large square, which therefore represents 0.20
seconds (5 x 0.04 s). Vertically, the squares measure voltage. Because the paper acts as a ruler, you can
measure the duration of waves and intervals, and calculate the heart rate. For instance, to estimate a
regular heart rate, you can count the number of large boxes between two consecutive R waves and divide
300 by that number. For irregular rhythms, you count the number of QRS complexes in a 6-second strip
and multiply by 10.

Understanding what each wave and interval means physiologically is more valuable than simply
memorizing rhythm names. When you know the P wave signifies atrial contraction and the PR interval
represents the AV node's delay, a prolonged PR interval immediately tells you the AV node is slowing the
signal more than usual, which is the essence of a first-degree AV block.

A Systematic Approach to EKG Interpretation

Covers: A Six-Step Method for Any Strip

Interpreting an EKG strip requires a consistent, systematic approach. Experienced clinicians use a reliable
checklist every time, ensuring no critical details are missed. This six-step method provides that structure

and should be applied to every EKG strip until it becomes automatic.

The Six-Step Method for EKG Interpretation

1. Rate: Determine the heart rate. A normal heart rate is typically 60 to 100 beats per minute (bpm). A
rate below 60 bpm is called bradycardia, and a rate above 100 bpm is tachycardia.
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» For regular rhythms: Use the '300 method'. Count the number of large boxes between two
consecutive R waves and divide 300 by that number. For example, if there are 3 large boxes, the rate is
300 / 3 = 100 bpm. Common sequences to memorize are 300, 150, 100, 75, 60, 50 for 1,2, 3, 4, 5, 6
large boxes respectively.

» For irregular rhythms: Use the '6-second method'. Locate a 6-second strip (usually marked by 3-
second tick marks or 30 large boxes). Count the number of QRS complexes within that 6-second strip
and multiply by 10. For example, if you count 7 QRS complexes in 6 seconds, the rate is 7 x 10 = 70
bpm.

2. Regularity: Assess the rhythm's regularity. Use calipers or a piece of paper to march out the R-R

intervals (the distance between consecutive R waves). Compare several intervals.

o Regular: R-R intervals are consistent.
+ Regularly Irregular: There is a repeating pattern to the irregularity.

o Irregularly Irregular: There is no discernible pattern to the R-R intervals, often seen in atrial
fibrillation.

3. P Waves: Examine the P waves. Are they present? Do they all look uniform (the same shape and
size)? Is there one P wave before every QRS complex? Abnormal findings, such as absent P waves, a
sawtooth pattern (atrial flutter), or a chaotic, fibrillating baseline (atrial fibrillation), indicate a rhythm

that is not originating from the SA node.

4. PR Interval: Measure the PR interval, from the beginning of the P wave to the beginning of the QRS
complex. A normal PR interval is 0.12 to 0.20 seconds. Deviations can indicate blocks:

» Prolonged and constant PR interval: Suggests a first-degree AV block.

« Progressively lengthening PR interval until a QRS complex is dropped: This pattern is
characteristic of Wenckebach (Mobitz Type I) second-degree AV block.

» Constant PR interval with random, intermittently dropped QRS complexes: This is Mobitz
Type II second-degree AV block, a more serious condition that often requires immediate medical

attention.

* No consistent relationship between P waves and QRS complexes: Indicates a third-degree

(complete) AV block, where atria and ventricles beat independently.

5. QRS Width: Measure the duration of the QRS complex. A normal QRS complex is narrow, less than
0.12 seconds. A narrow QRS typically indicates that the impulse originated above the ventricles
(supraventricular origin). A wide QRS complex (0.12 seconds or greater) suggests either a ventricular

origin for the impulse or aberrant conduction (an abnormal pathway) within the ventricles.

6. QT Interval and Everything Else: Evaluate the QT interval, which represents the total time for
ventricular depolarization and repolarization. A corrected QT (QTc) interval over approximately 500
milliseconds (ms) can increase the risk of a dangerous arrhythmia called Torsades de Pointes. Also,
scan the ST segment for elevation or depression, and note any abnormal T wave changes, as these can

indicate myocardial ischemia or injury.
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Rhythms You Must Never Miss

Some rhythms demand immediate recognition and intervention. These include:

» Ventricular Fibrillation (VFib): Characterized by chaotic, disorganized electrical activity with no

recognizable QRS complexes. The heart is merely quivering, not pumping blood. There is no pulse.
Immediate defibrillation is required.

» Ventricular Tachycardia (VTach): Appears as a wide, fast, and usually regular rhythm. If the
patient has no pulse, it is treated as a medical emergency similar to VFib.

o Third-Degree (Complete) AV Block: The atria and ventricles beat independently, leading to a
slow and often unstable heart rate. This rhythm often requires pacing.

» Asystole: A flat line on the EKG, indicating no electrical activity. Always confirm asystole in a second

EKG lead and check electrode placement before confirming, as a loose lead can mimic this rhythm.

Treat the Patient, Not the Monitor

Always correlate EKG findings with the patient's clinical condition. EKG artifact (interference) can mimic

serious arrhythmias. For example, patient movement or electrical interference can make a normal rhythm

appear like ventricular tachycardia. Conversely, a patient who looks unwell (pale, sweaty, hypotensive)

with a seemingly benign EKG rhythm is still an emergency. Your clinical decision should always integrate

the EKG rhythm with the patient's physical signs and symptoms.

KEY TAKEAWAYS

* An EKG records the heart's electrical signals, not its mechanical contractions, with each
waveform representing a specific electrical event.

o The heart's electrical impulse originates in the SA node, spreads through the atria (P wave),
pauses at the AV node (PR interval), then depolarizes the ventricles (QRS complex), and finally
repolarizes (T wave).

o EKG paper acts as a ruler, with small boxes representing 0.04 seconds and large boxes
representing 0.20 seconds, allowing precise measurement of rates and intervals.

» A systematic six-step method (rate, regularity, P waves, PR interval, QRS width, QT

interval/other changes) ensures consistent and accurate EKG interpretation.

o Understanding normal values for rate and intervals (e.g., PR 0.12-0.20s, QRS <0.12s) is crucial
for identifying abnormalities.

» Certain rhythms, such as ventricular fibrillation, pulseless ventricular tachycardia, and third-

degree AV block, require immediate recognition and intervention.

o Always assess the patient's clinical status in conjunction with the EKG findings, as artifact can

mimic serious rhythms and a 'clean' EKG does not always mean a stable patient.
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CHECK YOUR UNDERSTANDING
Answer these before moving on. Model answers are in the Answer Key at the back of this guide.
1. Describe the electrical path of a heartbeat and how each major event is represented on an EKG.

2. What are the normal durations for the PR interval and QRS complex, and what do deviations from
these norms suggest?

3. Explain the '300 method' for calculating heart rate and when it is appropriate to use.
4. List the first three steps of the systematic EKG interpretation method and what each step assesses.

5. Why is it critical to 'treat the patient, not the monitor' when interpreting EKG strips?
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CHAPTER 5

Final Assessment: EKG Interpretation

This chapter serves as your final checkpoint in the EKG Basics course. It is designed to help you
consolidate all the knowledge and skills you have acquired throughout the previous modules. Here,
you will apply your understanding of cardiac electrophysiology, rhythm analysis, and 12-lead

interpretation to a comprehensive assessment.

Think of this assessment not just as a test, but as a valuable learning opportunity. It will highlight
your strengths and pinpoint any areas where further review may be beneficial. Approaching this
material with a focused, systematic mindset will ensure you gain the most from this crucial final

step.

Mastery Check: What You Should Know by Now

Covers: Final Assessment: EKG Interpretation (quiz, 5 min)

By this point in the course, you should have a solid grasp of fundamental EKG interpretation. You should
be able to:

» Explain the heart's electrical conduction system and the specific cardiac events each EKG waveform (P
wave, QRS complex, T wave) represents.

» Systematically measure heart rate, rhythm regularity, PR interval, QRS duration, and QT interval on
any EKG strip.

» Confidently identify common sinus rhythms, various heart blocks, and potentially lethal arrhythmias.
» Apply a repeatable, methodical approach to interpreting a 12-lead EKG, including axis determination

and identifying ischemia or infarction patterns.

Your goal is not merely to memorize patterns, but to understand the underlying physiology that produces

them. This conceptual understanding allows for accurate interpretation even with variations.

Approaching the Final Assessment

Covers: Final Assessment: EKG Interpretation (quiz, 5 min)

Success on the final assessment, and in real-world EKG interpretation, relies on a consistent, disciplined

approach. Treat each question as a clinical scenario requiring your full attention.

1. Read Carefully: Pay close attention to all provided information, including any patient context or

specific instructions.

2. Apply the 5-Step Method: Do not skip steps. Systematically assess rate, rhythm, P waves, PR

interval, QRS complex, and T waves. This prevents overlooking critical details.
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3. Trust Your Method: Avoid second-guessing your initial systematic interpretation unless you find

clear evidence to contradict it. Stick to the process you have practiced.

4. Manage Your Time: While this quiz is short, practice efficient interpretation. Do not dwell too long

on a single question if you are truly stuck. Move on and return if time permits.

5. Stay Calm: If you encounter a challenging strip, take a breath. Reapply your systematic approach

from the beginning. Panic can lead to errors.

Common Pitfalls and How to Avoid Them

Covers: Final Assessment: EKG Interpretation (quiz, 5 min)

Many students encounter similar challenges when interpreting EKGs. Awareness of these common

mistakes can help you avoid them.
* Rushing the Interpretation: Skipping steps in the systematic approach often leads to
misidentification. Take your time with each component.

» Ignoring Subtle Clues: Small changes in waveform morphology, interval duration, or rhythm

regularity can be diagnostic. Look closely at every detail.

» Misinterpreting Artifact: Electrical interference or patient movement can mimic arrhythmias.
Look for consistency in patterns across the strip. True cardiac activity usually maintains a more

regular, physiological appearance.

» Focusing on a Single Lead: Especially with 12-lead EKGs, avoid making a diagnosis based on one

lead. Correlate findings across multiple leads to confirm patterns.

» Lack of Practice: EKG interpretation is a skill that improves with repetition. Consistent practice

builds speed and accuracy.

« Panic and Overthinking: When faced with a complex strip, some students abandon their method.

Revert to your systematic approach to break down the complexity.

Interpreting Your Results

Covers: Final Assessment: EKG Interpretation (quiz, 5 min)

Your score on the final assessment is only one part of the learning process. The true value lies in

understanding why you answered questions correctly or incorrectly.

1. Review All Answers: Do not just look at your score. Go through every question, especially those you

answered incorrectly.

2. Identify Your Weaknesses: For each wrong answer, determine the root cause. Was it a conceptual
misunderstanding of an arrhythmia? A calculation error for rate or intervals? Did you miss a specific

waveform characteristic? Was it difficulty with 12-lead localization?

3. Targeted Review: Once you identify patterns in your mistakes, revisit the specific lessons or sections
of this study guide that cover those topics. For example, if you struggled with heart blocks, review
Module 3, Lesson 14.
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4. Reinforce Strengths: Correct answers also provide valuable feedback. They confirm your

understanding and build confidence in those areas.
5. Practice More: Use additional practice strips or quizzes to solidify your understanding in identified

weak areas. Repetition is key to mastery.

This assessment is a diagnostic tool. Use its feedback to refine your knowledge and become a more
confident EKG interpreter.

KEY TAKEAWAYS

o The final assessment evaluates your comprehensive understanding of EKG interpretation
principles.

» Always approach each EKG strip systematically, applying the learned 5-step method
consistently.

» Avoid common mistakes such as rushing, inconsistent methodology, or misinterpreting artifact

on the tracing.

o Thoroughly review all assessment questions, especially incorrect answers, to identify specific
knowledge gaps.

» Use your assessment results to guide further targeted study and reinforce areas needing
improvement.

o Confidence in EKG interpretation develops through consistent practice and a deep
understanding of cardiac electrophysiology.

CHECK YOUR UNDERSTANDING

Answer these before moving on. Model answers are in the Answer Key at the back of this guide.

1. What are the key components of the heart's conduction system you should be able to explain, and what
EKG waveforms do they correspond to?

2. Describe the systematic approach for interpreting an EKG strip.
3. Name three common pitfalls students encounter during EKG interpretation and how to avoid them.
4. How should you use your results from the final assessment to improve your EKG interpretation skills?

5. What is artifact on an EKG, and why is it important to recognize?
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REFERENCE

Glossary

12-lead ekg

An electrocardiogram recording using 10 electrodes to produce 12 different electrical views of the heart.

Arrhythmia
Any deviation from the normal sinus rhythm of the heart, characterized by an irregular heart rate, rhythm,

or conduction pattern.

Artifact
Electrical interference or noise on an EKG tracing that is not cardiac in origin, potentially mimicking

actual heart activity.

Atrial enlargement

An increase in the size of the atria, detectable by specific P wave changes on an EKG.

Atrial fibrillation (afib)
A chaotic atrial arrhythmia characterized by an irregularly irregular ventricular rhythm and absent P

waves, replaced by fibrillatory waves.

Av node (atrioventricular node)
A specialized group of cells that delays the electrical impulse from the atria before it passes to the

ventricles, allowing for ventricular filling.

Bradycardia

A heart rate below 60 beats per minute.

Bundle branch block

A delay or obstruction of electrical impulses along the bundle branches, causing a widened QRS complex.

Cardiac axis
The predominant direction of electrical activity during ventricular depolarization, typically measured in

degrees.

Conduction system

The specialized network of cardiac cells that generate and transmit electrical impulses throughout the
heart.

Contiguous leads
EKG leads that view the same anatomical area of the heart, important for identifying localized changes

like ischemia or infarction.

Coronary arteries

The blood vessels that supply oxygenated blood to the heart muscle itself.
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Interval

The measured duration between two specific points on an EKG tracing, such as the PR interval or QT

interval, indicating the time taken for electrical events.

Left axis deviation (lad)
A cardiac axis shifted to the left, often indicating conditions like left ventricular hypertrophy or inferior
MI.

Myocardial ischemia
A reversible condition where heart muscle receives insufficient blood flow, typically manifesting as ST

depression or T wave inversion.

P wave

The first deflection on an EKG, representing atrial depolarization (contraction).

Pathological q wave
A Q wave that is abnormally wide (>0.04s) or deep (>1/3 R wave height), indicating irreversible

myocardial necrosis (infarction).

Pr interval
The time from the beginning of the P wave to the beginning of the QRS complex, representing atrial

depolarization and AV nodal delay, normally 0.12 to 0.20 seconds.

Qrs complex

The prominent deflection on an EKG, representing ventricular depolarization (contraction), typically
lasting 0.06 to 0.12 seconds.

Right axis deviation (rad)
A cardiac axis shifted to the right, often associated with right ventricular hypertrophy or pulmonary

embolism.

Sa node

Sinoatrial node, the heart's natural pacemaker, located in the right atrium, typically initiating impulses at

60 to 100 bpm.

Sa node (sinoatrial node)

The heart's natural pacemaker, located in the right atrium, typically firing 60 to 100 times per minute.

Sgarbossa's criteria
A set of EKG criteria used to diagnose acute myocardial infarction in the presence of a Left Bundle Branch
Block (LBBB).

St elevation myocardial infarction (stemi)

A type of heart attack characterized by significant ST segment elevation on the EKG, indicating acute
transmural myocardial injury.

St segment
The isoelectric portion of the EKG between the end of the QRS complex (J point) and the beginning of the

T wave, representing ventricular repolarization.
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Systematic interpretation

A structured, step-by-step approach to analyzing EKG strips, ensuring all critical components are

evaluated.

T wave

The EKG waveform representing ventricular repolarization, typically upright and asymmetrical.

Tachycardia

A heart rate above 100 beats per minute.

Third-degree av block
Complete heart block where no atrial impulses are conducted to the ventricles, resulting in independent

atrial and ventricular rhythms.

Ventricular hypertrophy

Thickening of the muscular walls of the heart's ventricles, often due to increased workload.

Ventricular tachycardia (vt)
A rapid, regular ventricular rhythm with wide, bizarre QRS complexes, often a precursor to ventricular

fibrillation.

Waveform

The distinct deflections (P wave, QRS complex, T wave) seen on an EKG tracing, each representing a

specific electrical event in the heart.
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REFERENCE

Answer Key

Chapter 1: ECG Foundations

1. Describe the normal electrical pathway through the heart, starting from the SA node.
The electrical impulse begins at the SA node, spreads across the atria, then reaches the AV node where
it is delayed. From the AV node, it travels down the Bundle of His, through the bundle branches, and

into the Purkinje fibers, causing ventricular contraction.

2. What EKG waveform or interval corresponds to atrial depolarization, ventricular
depolarization, and ventricular repolarization?
Atrial depolarization is represented by the P wave. Ventricular depolarization is represented by the

QRS complex. Ventricular repolarization is represented by the T wave.

3. You see an EKG strip with an atrial rate of 300 bpm and a ventricular rate of 150 bpm,
with a 'sawtooth’ baseline. What rhythm is this, and what is the AV conduction ratio?
This describes Atrial Flutter. The sawtooth baseline is characteristic of flutter waves. With an atrial
rate of 300 bpm and a ventricular rate of 150 bpm, the AV conduction ratio is 2:1, meaning two atrial

impulses occur for every one ventricular impulse.

4. A patient's EKG shows a regular rhythm, a heart rate of 55 bpm, and all other EKG
parameters (P waves, PR interval, QRS duration) are within normal limits. What is the
most likely rhythm?

The most likely rhythm is Sinus Bradycardia. All criteria for normal sinus rhythm are met, except for

the heart rate, which is below 60 bpm.

5. What are the key EKG characteristics that differentiate a first-degree AV block from a
second-degree AV block Type I (Wenckebach)?
First-degree AV block shows a consistently prolonged PR interval (greater than 0.20 seconds) with
every P wave followed by a QRS. Second-degree AV block Type I (Wenckebach) is characterized by a
progressively lengthening PR interval until a QRS complex is dropped.

Chapter 2: 12-Lead EKG Interpretation

1. Describe the primary function of the coronary circulation and how it relates to EKG
interpretation.
The coronary circulation supplies oxygen and nutrients to the heart muscle. When this supply is
inadequate, such as in ischemia or infarction, the heart muscle cells are damaged. This damage alters
their electrical activity, which is then reflected as specific changes on the EKG, such as ST segment

deviations or T wave inversions.

2. What are the main components of the heart's electrical conduction system, and what is
the role of each?
The main components are the SA node, AV node, Bundle of His, bundle branches, and Purkinje fibers.
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The SA node is the primary pacemaker. The AV node delays the impulse to allow ventricular filling.
The Bundle of His, bundle branches, and Purkinje fibers rapidly transmit the impulse throughout the

ventricles, ensuring coordinated contraction.

3. Outline the basic systematic steps for interpreting a 12-lead EKG.
A systematic approach typically includes determining the heart rate, analyzing the rhythm for
regularity and P waves, measuring intervals (PR, QRS, QT), assessing cardiac axis, checking for
hypertrophy or enlargement, and finally, evaluating for ischemia, injury, or infarction. Consistency in
this method helps prevent missed findings.

4. How do you identify a Right Bundle Branch Block (RBBB) on a 12-lead EKG?
RBBB is characterized by a widened QRS complex, typically 0.12 seconds or greater. Key
morphological changes include an RSR' pattern (or "M" shape) in lead V1 and a wide, slurred S wave in
leads I and V6. These findings indicate a delay in the depolarization of the right ventricle.

5. Explain the significance of cardiac axis deviation.
Cardiac axis represents the overall direction of ventricular depolarization. A normal axis falls between
-30 and +90 degrees. Deviations, such as left axis deviation (LAD) or right axis deviation (RAD), can
indicate underlying conditions like ventricular hypertrophy, myocardial infarction, or conduction

defects. Assessing axis helps in localizing pathology.

Chapter 3: 12-Lead EKG Interpretation

1. What are the key EKG criteria for Left Ventricular Hypertrophy (LVH), and what is a
'strain pattern'?
Key EKG criteria for LVH include the Sokolow-Lyon criteria (S wave in V1/V2 + R wave in V5/V6 > 35
mm) and Cornell criteria (R in aVL + S in V3 > 28 mm for men, > 20 mm for women). A 'strain
pattern' refers to secondary repolarization abnormalities seen in LVH, characterized by downsloping

ST segment depression and asymmetrical T wave inversion, typically in lateral leads.

2. Describe the EKG changes associated with myocardial ischemia versus myocardial
injury.
Myocardial ischemia, a reversible state, typically manifests as ST segment depression (horizontal or
downsloping) or T wave inversion. Myocardial injury, a more severe and acute condition, is
characterized by ST segment elevation. Both changes occur in contiguous leads and indicate
inadequate blood flow to the heart muscle.

3. What specific EKG findings define an ST Elevation Myocardial Infarction (STEMI)?
STEMI is defined by significant ST segment elevation in two or more contiguous leads. The criteria for
ST elevation vary by lead, with higher thresholds (>= 2 mm in men >= 40, >= 2.5 mm in men < 40, >=
1.5 mm in women) in leads V2-V3, and >= 1 mm in all other leads. Pathological Q waves may develop

later, indicating infarction.

4. Name three common conditions that can mimic STEMI on an EKG.
Three common conditions that can mimic STEMI are Benign Early Repolarization (BER), Pericarditis,
and Left Bundle Branch Block (LBBB). BER shows diffuse, concave ST elevation with a J-point notch.
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Pericarditis presents with diffuse, concave ST elevation and often PR depression. LBBB causes wide

QRS complexes and secondary ST-T changes that can obscure or mimic STEMI.

5. Why are Sgarbossa's criteria important, and what is the significance of the modified
criteria?
Sgarbossa's criteria are crucial for diagnosing acute myocardial infarction in patients with a Left
Bundle Branch Block (LBBB), as LBBB significantly complicates standard STEMI diagnosis. The
original criteria identify specific concordant or markedly discordant ST changes. The modified
Sgarbossa's criteria, particularly the ST/S ratio, improve the sensitivity for detecting STEMI in LBBB,

making it a more reliable tool for clinical decision-making.

Chapter 4: Reading the EKG Strip

1. Describe the electrical path of a heartbeat and how each major event is represented on
an EKG.
The electrical impulse begins at the SA node, causing atrial depolarization, which is seen as the P wave.
The signal then pauses at the AV node, reflected in the PR interval. Next, it rapidly depolarizes the

ventricles, forming the QRS complex. Finally, the ventricles repolarize, represented by the T wave.

2. What are the normal durations for the PR interval and QRS complex, and what do
deviations from these norms suggest?
A normal PR interval is 0.12 to 0.20 seconds. A prolonged PR interval may indicate an AV block. A
normal QRS complex is less than 0.12 seconds. A wide QRS complex suggests either a ventricular

origin for the impulse or aberrant conduction within the ventricles.

3. Explain the '300 method' for calculating heart rate and when it is appropriate to use.
The 300 method is used for regular rhythms. You count the number of large boxes between two
consecutive R waves and divide 300 by that number. For example, if there are 4 large boxes between R

waves, the rate is 300 / 4 = 75 bpm.

4. List the first three steps of the systematic EKG interpretation method and what each
step assesses.
The first three steps are Rate, Regularity, and P waves. Rate assesses the heart's speed (normal 60-100
bpm). Regularity determines if the R-R intervals are consistent, regularly irregular, or irregularly
irregular. P waves assess their presence, uniformity, and relationship to the QRS complex, indicating
atrial activity.

5. Why is it critical to 'treat the patient, not the monitor' when interpreting EKG strips?
It is critical because EKG artifact can mimic life-threatening rhythms, leading to unnecessary
interventions. Conversely, a patient who is clinically unstable may have a seemingly normal EKG.
Always correlate EKG findings with the patient's physical symptoms and overall condition to make

appropriate clinical decisions.
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Chapter 5: Final Assessment: EKG Interpretation

1. What are the key components of the heart's conduction system you should be able to
explain, and what EKG waveforms do they correspond to?
You should be able to explain the SA node, AV node, Bundle of His, bundle branches, and Purkinje
fibers. The P wave corresponds to atrial depolarization (SA node firing). The QRS complex
corresponds to ventricular depolarization (Bundle of His, bundle branches, Purkinje fibers). The T

wave corresponds to ventricular repolarization.

2. Describe the systematic approach for interpreting an EKG strip.
The systematic approach involves five steps: first, determine the heart rate. Second, assess the rhythm
for regularity. Third, analyze the P waves for presence and morphology. Fourth, measure the PR
interval and QRS duration. Fifth, examine the T waves and overall ST segment. This method ensures

all critical aspects are evaluated.

3. Name three common pitfalls students encounter during EKG interpretation and how to
avoid them.
Common pitfalls include rushing the interpretation, which can be avoided by consistently applying the
5-step method. Another is misinterpreting artifact, which requires careful observation for consistent
patterns versus irregular noise. A third is overlooking subtle clues; this is addressed by meticulously

examining all waveforms and intervals for any deviations from normal.

4. How should you use your results from the final assessment to improve your EKG
interpretation skills?
Do not just look at the score. Review every question, especially incorrect ones, to understand the
specific reasons for error. Identify patterns in your mistakes, such as consistent difficulty with a
particular arrhythmia or measurement. Then, revisit the relevant course modules or study guide

sections for targeted review and additional practice in those identified weak areas.

5. What is artifact on an EKG, and why is it important to recognize?
Artifact is electrical interference on an EKG tracing that does not originate from the heart. It can be
caused by patient movement, muscle tremors, or electrical noise from equipment. It is crucial to
recognize artifact because it can mimic serious arrhythmias or obscure true cardiac activity, leading to
misdiagnosis or inappropriate interventions. Distinguishing artifact from actual cardiac rhythms

ensures accurate interpretation.
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CLOSING

Where to Go Next

After completing "EKG Basics: Rhythm and 12-Lead Interpretation,” you will possess a strong foundation
in reading and understanding EKGs. To consolidate your skills, continue practicing with various EKG
strips and 12-lead tracings. Seek opportunities to apply your knowledge in simulations or supervised

clinical settings, if appropriate for your role.

Consider exploring advanced cardiology topics or specialized arrhythmia management courses to further
expand your expertise. Subjects like advanced cardiac life support (ACLS) often build upon the EKG
interpretation skills gained here. Consistent practice and continued learning are key to becoming

proficient in this critical area of healthcare.

Remember the course disclaimer: this content is for educational purposes only and does not substitute for
professional medical advice or clinical certification. Always adhere to professional guidelines and seek

appropriate supervision for clinical practice.

MEGACOURSE
Learn Anything. Achieve Everything.

Track your progress, take the quizzes, and earn your certificate for this course at
megacourse.app/courses/ekg-basics-rhythm-and-12-lead-interpretation
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