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1. What leads are included in the HB/LB-Pacer configuration?
A. HB/LB lead, RA lead, and RV lead
B. Only a single RA lead
C. HB/LB lead and RA lead
D. Two leads: RV lead and His lead

2. What occurs with oversensing of atrial signals in His
Bundle Pacing?

A. It improves pacing reliability
B. It may be mistaken for ventricular tachycardia

C. It ensures optimal capture of ventricles
D. It provides clearer QRS morphology

3. What V6-V1 interval confirms non-selective LBBB capture
versus LVS capture?

A. Greater than 44 ms
B. Greater than 33 ms
C. Less than 44 ms
D. Less than 33 ms

4. What is a primary benefit of Left Bundle Branch Area
Pacing (LBBAP)?

A. Lower chance of lead displacement
B. Wide target zone

C. Increased heart rate variability
D. Enhanced lead stability

5. What is one advantage of His Bundle Pacing?
A. Improved patient comfort during pacing

B. More normal activation of ventricles and less dyssynchrony
C. Reduction of device size

D. Increased battery life of the pacemaker
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6. What is the main goal of conduction system pacing?
A. To increase heart rate

B. To establish normal pacing and reduce reliance on
traditional methods

C. To monitor heart function
D. To improve lead longevity

7. What does RWPT refer to in the context of pacing analysis?
A. Real-time waveform pacing timing
B. Resting waveform plot timing
C. Reentry wave pathway transition
D. Rate of waveform peak transmission

8. What indicates a sign of septal perforation?
A. Positive current of injury
B. Negative current of injury and impedance drop
C. Stable impedance levels
D. Normal current readings

9. What describes the outcome of Non-selective His Bundle
Pacing?

A. Captures only the His bundle without neighboring
myocardium

B. Pseudodelta wave with no isoelectric line between pace and
QRS

C. Narrow QRS with clear isoelectric display
D. Identical morphology to intrinsic QRS

10. Which pacing location has been associated with longer
implant times and higher thresholds?

A. RV apical pacing

B. Low/mid RV septum pacing
C. RVOT pacing

D. His bundle pacing
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Explanations
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1. What leads are included in the HB/LB-Pacer configuration?
A. HB/LB lead, RA lead, and RV lead
B. Only a single RA lead
C. HB/1B lead and RA lead
D. Two leads: RV lead and His lead

The correct choice indicates that the HB/LB-Pacer configuration consists of a His bundle
lead and a right atrial lead. This configuration targets pacing from the His bundle (HB),
which is part of the heart’s conduction system, ensuring that electrical impulses are
delivered in a way that enhances the natural rhythm. Pacing through the His bundle
allows for more physiological conduction compared to traditional ventricular pacing, as it
helps to maintain synchrony between the atria and ventricles by pacing close to where
the natural conduction occurs. The inclusion of the right atrial lead allows for effective
capture of the atrial myocardium, ensuring coordinated atrial contraction, which is
essential for optimal cardiac output. Thus, the HB/LB-Pacer configuration effectively
facilitates pacing while preserving the integrity of the heart's natural conduction
pathways by utilizing both the His bundle and the right atrial lead. This is significant in
maintaining a more natural and synchronized heart rhythm. Other combinations
provided do not encompass the required leads for this specific pacing strategy.

2. What occurs with oversensing of atrial signals in His
Bundle Pacing?

A. It improves pacing reliability

B. It may be mistaken for ventricular tachycardia
C. It ensures optimal capture of ventricles

D. It provides clearer QRS morphology

Oversensing of atrial signals in His Bundle Pacing can lead to misinterpretation of the
heart's electrical activity, which can be mistaken for ventricular tachycardia. This
happens because the pacing system might detect an atrial signal that is then
misclassified or misinterpreted as a pathologic signal, such as that produced during a
rapid ventricular rhythm. Consequently, the pacing device might withhold necessary
pacing therapies, believing the patient's heart is functioning normally due to the
prevailing atrial signals. This misinterpretation can create significant clinical challenges,
as it could prevent the delivery of lifesaving pacing in a patient who might actually
require immediate intervention for ventricular conduction problems. The other options
describe potential benefits or functionalities that do not align with the implications of

oversensing, which highlight the importance of understanding the pacing system's
limitations.
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3. What V6-V1 interval confirms non-selective LBBB capture
versus LVS capture?

A. Greater than 44 ms
B. Greater than 33 ms
C. Less than 44 ms
D. Less than 33 ms

To determine whether the capture is due to non-selective Left Bundle Branch Block
(LBBB) or Left Ventricular Septal (LVS) pacing, the V6-V1 interval becomes crucial. A
V6-V1 interval greater than 33 ms indicates that the pacing is consistent with
non-selective LBBB capture. This is important because non-selective LBBB capture
typically showcases delayed activation when compared to LVS capture. In non-selective
LBBB, the conduction through the right and left bundle branches is more widespread,
which often results in a longer interval between leads V6 and V1. Conversely, an interval
less than 33 ms would suggest that the pacemaker is effectively capturing the ventricles
in a more selective manner, aligning with the characteristics of LVS pacing.
Understanding these intervals assists clinicians in distinguishing between the types of
pacing and the underlying conduction pathways being utilized. This information is
essential for determining the most effective pacing strategy and ensuring optimal cardiac
function.

4. What is a primary benefit of Left Bundle Branch Area
Pacing (LBBAP)?

A. Lower chance of lead displacement
B. Wide target zone

C. Increased heart rate variability
D. Enhanced lead stability

The primary benefit of Left Bundle Branch Area Pacing (LBBAP) is that it offers a wide
target zone for lead placement. This technique involves positioning the pacing lead in a
specific area of the left bundle branch, which allows pacing to capture a larger area of
the myocardium. The wide target zone is advantageous because it helps ensure
consistent and effective pacing, reducing the likelihood of capture issues that may occur
if the lead were placed in a more restricted area. Additionally, this approach can lead to
more natural conduction within the heart, thereby providing better overall cardiac
function and synchrony compared to traditional pacing methods. This wider target zone
allows for adjustments in lead position that may be necessary during implantation or
after due to anatomical variations among patients. Understanding the nuances of the
pacing site is crucial because it directly impacts the effectiveness of the pacing therapy,
cardiac output, and patient outcomes.
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5. What is one advantage of His Bundle Pacing?
A. Improved patient comfort during pacing

B. More normal activation of ventricles and less dyvssynchrony
C. Reduction of device size

D. Increased battery life of the pacemaker

One significant advantage of His Bundle Pacing is the more normal activation of the
ventricles and reduced dyssynchrony. This technique allows for direct stimulation of the
His-Purkinje system, which is integral in coordinating the contraction of the heart's
ventricles. By pacing through the His bundle, the electrical impulse travels along the
normal conduction pathways, leading to a more synchronized contraction of both
ventricles. This improved synchronization is crucial as it mimics the body's natural
pacing mechanism, which can enhance cardiac efficiency, optimize hemodynamics, and
improve overall patient outcomes. Enhanced coordination can also help alleviate

symptoms associated with heart failure, leading to better quality of life for patients
requiring pacing therapy.

6. What is the main goal of conduction system pacing?
A. To increase heart rate

B. To establish normal pacing and reduce reliance on
traditional methods

C. To monitor heart function
D. To improve lead longevity

The primary objective of conduction system pacing is to establish normal pacing within
the heart by using the specialized electrical pathways of the conduction system, such as
the His bundle or the left bundle branch. This method aims to create a more
physiologically normal activation of the ventricles, which can lead to improved cardiac
function compared to traditional pacing methods that might not effectively reestablish
the natural sequence of electrical conduction. By integrating with the heart's native
conduction system, conduction system pacing reduces dependence on more conventional
pacing techniques that can have limitations, such as the risk of ventricular dyssynchrony
and adverse effects on cardiac function. As a result, this technique often enhances the
quality of pacing and may provide better outcomes for patients with certain types of
heart block or other conduction abnormalities. While increasing heart rate, monitoring
heart function, and improving lead longevity are all important considerations in the
overall management of patients needing pacing, they do not capture the essence of what
conduction system pacing specifically seeks to achieve. The focus is primarily on
re-establishing a normal conduction pathway and synchronizing ventricular contractions,
thus enhancing overall cardiac efficiency and patient outcomes.
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7. What does RWPT refer to in the context of pacing analysis?

A. Real-time waveform pacing timing
B. Resting waveform plot timing

C. Reentry wave pathway transition
D. Rate of waveform peak transmission

RWPT refers to 'Real-time waveform pacing timing' in the context of pacing analysis. This
term is significant because it highlights the ability to analyze and monitor the pacing
waveforms as they occur in real-time during cardiac pacing procedures. Real-time
analysis is crucial for clinicians as it allows for immediate assessment of the pacing
effectiveness, atrial and ventricular capture, and any potential changes in cardiac
rhythm. Understanding real-time waveform pacing timing helps in troubleshooting
pacing issues and ensures that the pacing devices are functioning optimally to support
the patient's cardiac output. Analyzing waveforms in real-time provides insights into the
electrical activities of the heart and can significantly impact patient management and
outcomes. This concept is foundational in the field of electrophysiology and cardiac
device therapy.

8. What indicates a sign of septal perforation?
A. Positive current of injury
B. Negative current of injury and impedance drop

C. Stable impedance levels
D. Normal current readings

A negative current of injury along with an impedance drop is indicative of septal
perforation. In the context of cardiac pacing and lead placement, septal perforation can
occur when an electrode penetrates the septal wall, potentially leading to complications
such as bleeding or cardiac tamponade. When septal perforation occurs, the pacing lead
may disrupt normal electrical conduction and pacing, resulting in a negative current of
injury. This is characterized by a shift in the electrical parameters as the lead loses good
contact with the myocardium, which translates into a drop in the measured impedance.
Impedance is a measure of resistance to the electrical flow, and a significant drop in
impedance suggests a loss of proper contact, often due to the lead moving away from the
tissue or penetrating through it entirely. This change is critical for identifying the
complication in real-time to ensure timely intervention and management. In contrast, a
stable impedance level suggests that the lead is appropriately seated within the tissue,
while normal current readings indicate that there are no electrical disturbances
associated with lead placement. A positive current of injury might suggest ischemia or
damage but is not specifically indicative of septal perforation. Understanding these
parameters is vital for clinicians to diagnose potential complications following lead
placement effectively.
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9. What describes the outcome of Non-selective His Bundle
Pacing?

A. Captures only the His bundle without neighboring
myocardium

B. Pseudodelta wave with no isoelectric line between pace and

QRS
C. Narrow QRS with clear isoelectric display
D. Identical morphology to intrinsic QRS

The outcome of Non-selective His Bundle Pacing is best described by the presence of a
pseudodelta wave with no isoelectric line between the paced and intrinsic QRS
complexes. This phenomenon occurs because the pacing site is very close to both the His
bundle and surrounding myocardial tissue, leading to simultaneous depolarization.
When pacing occurs at the His bundle level, the electrical impulse can spread rapidly
through the bundle and also activate the surrounding myocardium almost concurrently.
As a result, instead of a clean, clear separation that we would see in a typical paced
complex, the QRS shows a wavefront that blends in with the pacing signal, creating the
pseudodelta appearance. This lack of a distinct isoelectric line indicates that the
transition between the pacing and the native conduction is not clear. In this pacing
scenario, the modifications in the QRS waveform can reflect the combined electrical
activity of both the His bundle and the ventricular myocardium. This makes the observed
change significant in assessing the quality and effectiveness of his bundle pacing as a
therapeutic measure for various conduction disorders.

10. Which pacing location has been associated with longer
implant times and higher thresholds?

A. RV apical pacing

B. Low/mid RV septum pacing
C. RVOT pacing

D. His bundle pacing

The association of longer implant times and higher thresholds with pacing at the low/mid
RV septum can be attributed to anatomical and physiological factors specific to that area.
When pacing is performed in this region, it often necessitates more intricate navigation
and positioning of the lead compared to other locations. This can lead to extended time
during the implantation process. Additionally, the low/mid RV septum is characterized
by a more challenging myocardial architecture, which can create variance in tissue
properties. As a result of these factors, pacing leads in this region may be less efficient at
capturing the myocardium, leading to higher capture thresholds. In contrast, other
locations such as the RV apical pacing, RVOT pacing, and His bundle pacing may not
experience these same challenges, often resulting in shorter implant times and lower
threshold requirements. Ultimately, the anatomical complexities and variances in
capture efficiency in the low/mid RV septum contribute to the observed longer implant
times and elevated thresholds associated with this pacing site.
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