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Electrocardiograms (EKGs or ECGs) are vital diagnostic tools in cardiology, helping clinicians
identify and differentiate various heart conditions. When reviewing EKGs, understanding the
distinctive features of right bundle branch block (RBBB), left bundle branch block (LBBB), and
normal EKG patterns is essential for accurate diagnosis and appropriate management. If you're a
healthcare professional, student, or someone seeking to understand these EKG patterns better, this
comprehensive guide will explore the key characteristics, differences, and significance of RBBB,
LBBB, and normal EKGs.

---

Understanding the Basics of EKGs

Before delving into specific conditions, it's important to understand the fundamentals of EKG
interpretation.

What Is an EKG?
An electrocardiogram records the electrical activity of the heart over time using electrodes placed
on the skin. It provides a graphical representation of the heart's electrical impulses, allowing
assessment of rhythm, conduction, and structural abnormalities.

Key Components of an EKG
- P wave: Atrial depolarization
- QRS complex: Ventricular depolarization
- T wave: Ventricular repolarization
- PR interval: Time from atrial to ventricular conduction
- ST segment: Plateau phase of ventricular depolarization

---

Normal EKG Pattern

A normal EKG serves as the baseline for identifying abnormalities. Recognizing its features helps in



distinguishing pathological patterns.

Characteristics of a Normal EKG
- Rhythm: Regular sinus rhythm with consistent P waves before each QRS complex
- Heart Rate: Usually between 60-100 beats per minute
- P wave: Upright in leads I, II, aVF, V2-V6
- PR interval: 0.12 to 0.20 seconds
- QRS duration: Less than 0.12 seconds
- QRS morphology: Narrow, with appropriate ventricular depolarization
- ST segment and T wave: Normal morphology without elevation or depression

---

Right Bundle Branch Block (RBBB)

RBBB is a conduction abnormality where the electrical impulse is delayed or blocked in the right
bundle branch of the heart's conduction system.

Pathophysiology of RBBB
In RBBB, the right ventricle depolarizes later than the left due to impaired conduction in the right
bundle branch. This delay causes characteristic changes in the EKG, especially in the chest leads.

EKG Features of RBBB
- QRS Duration: >0.12 seconds (prolonged)
- QRS Morphology: Bifid or "rabbit ear" appearance in leads V1 and V2
- V1/V2:
- rsR' pattern (r wave, then small s wave, then R' wave)
- Wide, slurred S wave in lateral leads
- Lead I and V6: Wide S waves
- T wave: Usually discordant with the QRS complex (opposite polarity)

Clinical Significance of RBBB
RBBB can be:
- Benign in healthy individuals
- Associated with pulmonary embolism, right ventricular hypertrophy, or ischemic heart disease
- Present in structural heart diseases

Examples of RBBB in Practice
- Electrocardiogram Features:



- Wide QRS complex
- RSR' pattern in V1
- Wide S wave in V6
- Common Conditions Associated:
- Pulmonary hypertension
- Right ventricular hypertrophy
- Congenital heart defects

Management of RBBB
Most cases are benign and require no treatment. However, if RBBB is associated with other cardiac
conditions, further evaluation and management are necessary.

---

Left Bundle Branch Block (LBBB)

LBBB is a conduction abnormality characterized by delayed or blocked conduction in the left bundle
branch, affecting the electrical activation of the left ventricle.

Pathophysiology of LBBB
In LBBB, electrical impulses bypass the normal conduction pathway in the left bundle, leading to
asynchronous ventricular depolarization. This results in characteristic EKG changes.

EKG Features of LBBB
- QRS Duration: >0.12 seconds (prolonged)
- QRS Morphology: Broad, notched, or slurred R waves in leads I, V5, V6
- V1/V2: Deep, broad, or notched S waves
- Absence of Q waves in lateral leads
- ST-T Changes: Usually discordant with QRS
- Secondary Repolarization abnormalities: T waves opposite to the QRS complex direction

Clinical Significance of LBBB
LBBB often indicates underlying structural heart disease such as:
- Coronary artery disease
- Cardiomyopathy
- Hypertension-induced structural changes

LBBB can also complicate the interpretation of ischemic changes on EKG, making diagnosis of acute
myocardial infarction challenging.



Examples of LBBB in Practice
- Electrocardiogram Features:
- Wide QRS complex with broad, notched R waves in lateral leads
- Deep S waves in V1 and V2
- Absence of Q waves in lateral leads
- Clinical Context:
- Patients with known heart disease
- New onset LBBB may indicate acute cardiac pathology

Management of LBBB
Treatment depends on underlying cause. It may require:
- Cardiac imaging
- Management of ischemia or cardiomyopathy
- Consideration for pacemaker implantation if associated with conduction system disease

---

Comparing RBBB, LBBB, and Normal EKGs

| Feature | Normal EKG | RBBB | LBBB |
|---------|--------------|-------|-------|
| QRS Duration | <0.12 sec | >0.12 sec | >0.12 sec |
| QRS Morphology | Narrow, normal | Bifid in V1, wide S in lateral leads | Broad, notched R in lateral
leads |
| Lead V1 | RSR' pattern | RSR' pattern | Deep, broad S wave |
| Lead V6 | Wide S wave | Wide S wave | Broad R wave |
| T Wave | Concordant with QRS | Discordant | Discordant |

Understanding these differences helps clinicians classify conduction abnormalities and guide further
diagnostics.

---

Importance of Accurate EKG Interpretation

Proper interpretation of RBBB, LBBB, and normal EKGs is critical for:
- Diagnosing underlying cardiac conditions
- Recognizing acute myocardial infarctions
- Planning appropriate treatment strategies
- Monitoring disease progression

Misinterpretation can lead to missed diagnoses or unnecessary interventions. Therefore, continuous
education and practice are essential for healthcare providers.



---

Conclusion

EKGs provide invaluable insights into the electrical activity and health of the heart. Recognizing the
distinctive features of right bundle branch block, left bundle branch block, and normal patterns
enables timely diagnosis and management of cardiac conditions. While RBBB and LBBB may
sometimes be benign, their presence often indicates underlying structural or conduction system
disease requiring further evaluation. Mastery of EKG interpretation enhances clinical decision-
making, ultimately improving patient outcomes.

---

Remember: Always consider the clinical context alongside EKG findings. When in doubt, consult
cardiology specialists or advanced diagnostic tools for comprehensive assessment.

---
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Frequently Asked Questions

What are the key EKG features that differentiate Right Bundle
Branch Block (RBBB) from Left Bundle Branch Block (LBBB)?
RBBB typically shows an RSR' pattern in V1 and V2 with a widened QRS (>120 ms), while LBBB
presents with a broad, notched R wave in leads I, aVL, V5, and V6, along with a deep S wave in V1.
The QRS duration is also prolonged in both, but the morphology helps distinguish them.

How can I identify a Normal EKG compared to bundle branch
blocks?
A Normal EKG has a QRS duration less than 120 ms with no abnormal Q waves, ST changes, or T
wave abnormalities. In contrast, bundle branch blocks show widened QRS complexes and
characteristic morphological patterns as described for RBBB and LBBB.

What clinical significance does detecting a Right Bundle
Branch Block have on an EKG?
RBBB can be benign but may also indicate underlying cardiac conditions like pulmonary embolism,
right ventricular hypertrophy, or conduction system disease. Its presence warrants further clinical
evaluation based on symptoms and other findings.



How does a Left Bundle Branch Block impact the
interpretation of cardiac ischemia on an EKG?
LBBB can mask or mimic ischemic changes on an EKG, making diagnoses like myocardial infarction
more challenging. Often, specific criteria or additional imaging are required to assess for ischemia in
the presence of LBBB.

Are there any differences in the prognosis between patients
with RBBB and LBBB on EKG?
Yes, LBBB is often associated with more significant underlying cardiac pathology and a worse
prognosis compared to RBBB, which is frequently benign but may also be linked to structural heart
disease.

Can a normal EKG ever be mistaken for a bundle branch
block, and how can I avoid this error?
Normal EKGs have QRS durations under 120 ms without abnormal morphology. Misinterpretation
can occur if the EKG is suboptimal or if subtle morphological changes are overlooked. Careful
measurement of QRS duration and pattern recognition are essential to distinguish normal from
conduction blocks.

Additional Resources
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In the realm of cardiology, the electrocardiogram (EKG or ECG) remains an indispensable tool for
diagnosing a myriad of heart conditions. When clinicians seek specific EKG patterns—such as Right
Bundle Branch Block (RBBB), Left Bundle Branch Block (LBBB), or a normal EKG—they are looking
for distinctive electrical signatures that reveal underlying cardiac health or pathology. These
patterns not only guide diagnosis but also influence treatment strategies and prognosis. This article
delves into each of these EKG patterns with clarity and depth, providing readers with a
comprehensive understanding of their features, significance, and implications.

---

Understanding the EKG: A Primer

Before exploring the individual patterns, it is essential to understand what an EKG represents. An
EKG records the electrical activity generated by the heart as it contracts and relaxes, producing a
visual waveform. The standard 12-lead EKG provides a multidimensional view of the heart’s
electrical activity, allowing clinicians to assess rhythm, conduction pathways, chamber size, and
ischemic changes.

The key components of an EKG waveform include:
- P wave: Atrial depolarization.
- QRS complex: Ventricular depolarization.



- T wave: Ventricular repolarization.
- PR interval and ST segment: Indicators of conduction and ischemia respectively.

Alterations in these components often reflect abnormalities in electrical conduction pathways, which
are central to understanding bundle branch blocks and normal conduction.

---

Right Bundle Branch Block (RBBB)

What is RBBB?

The right bundle branch is a part of the electrical conduction system that transmits impulses to the
right ventricle. When this pathway is delayed or blocked, it results in a specific pattern on the EKG
called a Right Bundle Branch Block. RBBB can be present in healthy individuals or associated with
various cardiac conditions such as ischemic heart disease, pulmonary embolism, or structural heart
disease.

EKG Features of RBBB

The hallmark of RBBB on an EKG includes:

- QRS Duration: Prolonged, greater than 120 milliseconds (0.12 seconds).
- RSR' Pattern ("Rabbit Ears"): Seen in the right precordial leads (V1 and V2), characterized by an
additional R wave (R') in V1/V2, giving a “bunny ear” appearance.
- Wide S Wave: Notable in the lateral leads (I, V6), indicating delayed right ventricular
depolarization.
- Secondary Repolarization Changes: Often, ST segments and T waves are discordant with the QRS
complex, meaning they are opposite in direction.

Interpretation and Clinical Significance

- Asymptomatic RBBB: Often incidental, especially in young, healthy individuals.
- Pathological RBBB: May suggest underlying heart disease, especially if accompanied by symptoms
like syncope, chest pain, or arrhythmias.
- Implications: RBBB alone typically does not require treatment but warrants further investigation if
associated with other abnormalities.

Visual Guide to RBBB

- Think of the QRS complex as the heart's electrical "footprint." In RBBB, the delayed conduction to
the right ventricle causes the characteristic "rabbit ear" pattern in V1/V2, with a wide QRS and an
abnormal R' wave.

---

Left Bundle Branch Block (LBBB)

What is LBBB?

The left bundle branch supplies electrical impulses to the left ventricle. Blockage or delay in this



pathway results in a Left Bundle Branch Block, which often signifies underlying cardiac pathology
such as hypertension, coronary artery disease, or cardiomyopathies.

EKG Features of LBBB

LBBB presents with distinctive features:

- QRS Duration: Greater than 120 milliseconds.
- Broad, notched or slurred R waves: In leads I, aVL, V5, V6, reflecting delayed left ventricular
activation.
- Absence of Q waves: Particularly in lateral leads.
- Deep S waves: In V1 and V2.
- Secondary ST-T Changes: Usually discordant with the QRS, indicating abnormal repolarization.

Clinical Implications

- Indicator of Heart Disease: LBBB often suggests significant underlying pathology.
- Diagnostic Challenges: It can obscure the diagnosis of myocardial infarction, especially in the
anterior wall, due to altered ST-T wave patterns.
- Therapeutic Considerations: May necessitate further testing, such as echocardiography, and in
some cases, device implantation like a pacemaker.

Visual Guide to LBBB

- Imagine the QRS complex as the heart's electrical signature. In LBBB, the delayed activation of the
left ventricle causes a broad, notched R wave in lateral leads, with characteristic changes that
differentiate it from RBBB.

---

Normal EKG

What Constitutes a Normal EKG?

A normal EKG reflects healthy electrical conduction within the heart. It provides a baseline against
which abnormal patterns are identified.

Key Features of a Normal EKG

- QRS Duration: Less than 120 milliseconds.
- P wave: Smooth and upright in leads I, II, and aVF.
- PR Interval: 120-200 milliseconds.
- QRS Complex: Narrow, with appropriate morphology.
- ST Segment and T Wave: Concordant with the QRS complex, indicating normal repolarization.
- Heart Rate: Typically 60-100 bpm.
- Rhythm: Usually sinus rhythm originating from the sinoatrial node.

Significance

A normal EKG rules out significant electrical abnormalities, but it does not exclude structural heart
disease. It is a critical baseline for comparison with abnormal patterns.



---

Comparing RBBB, LBBB, and Normal EKGs

| Feature | RBBB | LBBB | Normal |
|---------|--------|-------|---------|
| QRS Duration | >120 ms | >120 ms | <120 ms |
| Key Pattern | RSR' in V1/V2 | Broad, slurred R waves in lateral leads | Normal QRS morphology |
| Ventricular Activation | Delayed right ventricle | Delayed left ventricle | Synchronized conduction |
| Clinical Significance | Usually benign; possible underlying disease | Often indicates significant
cardiac pathology | Healthy electrical conduction |

---

Clinical Context and Decision-Making

Understanding the EKG patterns of RBBB, LBBB, and normal conduction is crucial for clinicians.
Here are some practical considerations:

- Incidental Findings: RBBB may be benign in healthy individuals but warrants further assessment if
new or symptomatic.
- Underlying Disease: LBBB often points toward structural heart issues; further imaging like
echocardiography is recommended.
- Acute MI Diagnosis: LBBB can mask signs of myocardial infarction; specific criteria (e.g.,
Sgarbossa criteria) aid diagnosis.
- Monitoring and Follow-Up: Patients with bundle branch blocks may require periodic evaluation,
especially if symptoms develop.

---

Final Thoughts

EKGs offer a window into the electrical health of the heart. Recognizing patterns associated with
Right and Left Bundle Branch Blocks versus a normal conduction pattern is essential for accurate
diagnosis and effective management. While RBBB and LBBB can sometimes be benign, their
presence often reflects underlying cardiac conditions that need attention. Conversely, a normal EKG
remains the gold standard for baseline cardiac health but should be interpreted in the context of
clinical findings.

In clinical practice, the ability to distinguish these patterns quickly and accurately facilitates prompt
decision-making, improves patient outcomes, and guides the need for further diagnostic testing or
intervention. As technology advances and understanding deepens, the EKG continues to be a vital,
cost-effective, and non-invasive tool in the cardiologist’s arsenal.

---

In summary, whether you are a healthcare professional or an interested reader, mastering the
nuances of EKG interpretation for RBBB, LBBB, and normal conduction is fundamental to
understanding cardiac health. These patterns serve as vital clues that, when correctly identified, can
lead to timely and life-saving interventions.
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