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Temporary cardiac pacing remains one of the most vital and lifesaving procedures in modern cardiovascular care. Its indications range from bradyarrhythmias and atrioventricular block to perioperative conduction disturbances and certain tachyarrhythmias requiring overdrive pacing. Although the intervention itself may appear routine in many critical care or cardiology units, its successful execution demands a precise integration of clinical judgement, technical proficiency, and rigorous adherence to patient safety protocols.

This book, Temporary Cardiac Pacing: Practical Insights, was conceived to serve as a concise yet comprehensive guide that addresses the real-world demands faced by healthcare professionals involved in the delivery of this essential procedure. Drawing from current international guidelines, contemporary evidence, and extensive bedside experience, this text offers a practical framework to support clinicians in mastering the nuances of temporary pacing—from patient selection and preparation, through procedural steps, troubleshooting, and post-procedural care.

One of the distinguishing aspects of this work is its commitment to translating complex technical details into clear, actionable guidance. Each chapter is structured to provide not only the foundational theory but also step-by-step practical considerations, enriched by tables, checklists, algorithms, and clinical tips designed to aid immediate bedside application. Special emphasis is placed on complications, troubleshooting strategies, and special situations such as pacing in acute heart failure, myocardial infarction, and post-cardiac surgery contexts.

The book also recognizes the evolving landscape of temporary pacing, especially in light of newer device technologies, antimicrobial strategies, and advances in non-invasive monitoring. As such, dedicated sections explore emerging best practices, ethical considerations in consent and documentation, and the integration of temporary pacing in broader cardiac care pathways.

This book is intended for a broad spectrum of readers—cardiology trainees, internal medicine residents, intensivists, emergency physicians, anesthetists, cardiac physiologists, and advanced practice nurses—anyone who may find themselves responsible for initiating or managing temporary cardiac pacing in emergency or planned settings. It may also serve as a reference guide for clinical educators and teaching faculty who aim to instil systematic and safe pacing practices in the next generation of cardiovascular professionals.

I extend my gratitude to all the mentors, colleagues, and patients whose experiences have shaped the content and purpose of this book. Their clinical scenarios, questions, and challenges provided the impetus to write a text that is not only educational but also deeply practical.

It is my hope that Temporary Cardiac Pacing: Practical Insights will become a trusted resource—on the shelf, at the bedside, and in the minds of those delivering care when every heartbeat counts.

Taha Othmane
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Temporary cardiac pacing (TCP) is an essential, life-preserving intervention in the acute management of bradyarrhythmias, conduction disturbances, and certain tachyarrhythmias. It offers rapid electrical support to the failing or unstable heart and serves as a critical bridge—whether to recovery, definitive treatment, or permanent pacing. Despite its widespread use, the procedure is often performed under urgent conditions, in critically ill patients, and by multidisciplinary teams with varying levels of experience. This makes a clear, evidence-based, and practically oriented guide indispensable.

Over the last two decades, the landscape of temporary pacing has undergone considerable transformation. Advances in device technology, catheter design, and imaging guidance have significantly improved procedural success and patient safety. In parallel, a deeper understanding of pacing indications and arrhythmic pathophysiology has refined clinical decision-making. Nevertheless, many aspects of temporary pacing remain underemphasized in traditional training programs and reference materials. This book aims to bridge that gap by delivering a focused, yet comprehensive, exploration of temporary pacing grounded in clinical pragmatism and contemporary standards.

Scope and Purpose of the Book

Temporary Cardiac Pacing: Practical Insights was written with a singular purpose: to provide healthcare professionals with a complete, accessible, and clinically relevant reference for performing and managing temporary pacing. The book covers the full procedural pathway—from identifying appropriate candidates and choosing the right access route and hardware, to real-time troubleshooting, post-procedural care, and transition strategies. It also emphasizes complication prevention and management, recognizing that the safety and efficacy of temporary pacing depend as much on anticipation as on technical execution.

The content is divided into logical, practical sections. It begins with foundational principles and equipment, proceeds through the procedural steps of temporary pacing via various approaches (transvenous, transcutaneous, epicardial), and culminates in real-world applications across different clinical contexts—such as acute myocardial infarction, heart failure, and post-cardiac surgery settings. A dedicated segment addresses documentation, patient consent, and legal aspects, underscoring the medicolegal responsibilities associated with temporary device therapy.

Clinical Relevance and Practical Focus

This text was crafted for frontline clinicians—cardiologists, internists, intensivists, anesthetists, emergency physicians, and clinical physiologists—who require more than textbook theory. It speaks directly to the needs of those making critical decisions under time pressure. Each chapter is enhanced with procedural tips, flowcharts, troubleshooting algorithms, and clinical pearls that reflect real-world experience. Importantly, the book emphasizes a patient-centered approach, highlighting the risks, contraindications, and ethical considerations involved in the decision to pace.

Furthermore, given the often transient nature of temporary pacing, the book explores the transition to definitive therapy—whether that involves removal of the pacing system following resolution of the underlying pathology or progression to permanent device implantation. This integrated perspective makes it valuable not only for acute care management but also for longitudinal cardiovascular planning.

Bridging Knowledge Gaps

Despite its routine use, temporary pacing remains a complex procedure, with high variability in practice across institutions and regions. Differences in technique, hardware selection, and follow-up strategies can significantly influence patient outcomes. By synthesizing current guideline recommendations with hands-on experience, this book offers a standardised, yet adaptable, framework that practitioners can rely on across various settings—from high-resource cardiac units to rural or resource-limited environments.

Final Thoughts

As medicine continues to evolve toward precision and safety, even seemingly routine procedures like temporary pacing must be revisited, refined, and contextualized. The goal of this book is not only to educate but to elevate clinical practice—to reduce procedural complications, to support confident decision-making, and ultimately to improve patient outcomes.

Whether you are performing your first temporary pacing procedure or your hundredth, we hope that Temporary Cardiac Pacing: Practical Insights will serve as your dependable companion—one that turns clinical complexity into practical clarity, and urgent intervention into controlled excellence.
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Part I  – Foundations and Indications
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CHAPTER 1   Introduction to Temporary Cardiac Pacing
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1.1.  Definition and Scope
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Temporary cardiac pacing (TCP) is a medical intervention used to regulate heart rhythm by delivering electrical impulses to the heart from an external energy source. This is typically done to support a patient with bradycardia (slow heart rate) or tachyarrhythmias (fast heart rate) until the underlying cause is resolved, or a permanent pacing system can be implanted. TCP is a critical intervention in various acute clinical settings, ranging from pre-hospital emergencies to intensive care units.

TCP aims to re-establish circulatory integrity and normal hemodynamics that are acutely compromised by an inadequate heart rate. It can be used to override malignant tachyarrhythmias or compensate for symptomatic bradycardia that is refractory to pharmacological therapies or cardioversion. While often a bridge to permanent pacing, TCP can also be used for transient conditions such as post-cardiac surgery dysrhythmias, drug toxicities, or electrolyte imbalances.
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1.2.  Overview of Pacing Systems (Temporary vs. Permanent)
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Cardiac pacing systems are broadly categorized into temporary and permanent, each serving distinct purposes and durations of use.

Temporary Pacemakers:

	Purpose: Used for short-term heart rhythm management, typically ranging from a few days to several weeks or months. They are employed in emergency situations, during acute phases of illness, or as a bridge to permanent pacing.

	Components: Consist of an external pulse generator (power source) and pacing leads. The pulse generator is a device that delivers electrical impulses, and the leads are insulated wires that connect the generator to the heart.

	Types of Modalities: 	Transcutaneous Pacing (TCP): Non-invasive method using multifunction pads placed on the chest wall. It's often used in emergencies due to its rapid application but can be uncomfortable for patients and is generally used transiently.

	Transvenous Pacing (TVP): Involves inserting a pacing wire through a central vein (e.g., internal jugular, subclavian, femoral) into the right ventricle. The wire is then connected to an external pulse generator. This is a more stable and commonly used method for longer-term temporary pacing.

	Epicardial Pacing: Pacing electrode wires are loosely attached to the epicardial surface of the heart during cardiac surgery. These wires exit the thoracic cavity and are connected to an external pulse generator. This is common post-cardiac surgery.

	Transesophageal Pacing: Less common, involves placing an electrode in the esophagus to stimulate the atria or ventricles. It is not widely used due to discomfort and difficulty in lead placement.



	Advantages: Readily available in emergencies, less invasive than permanent pacemaker implantation, and provides immediate support for hemodynamically unstable patients.

	Disadvantages: Risk of infection, lead dislodgement, patient discomfort (especially with transcutaneous pacing), and limited long-term use.


Permanent Pacemakers:

	Purpose: Designed for long-term management of chronic heart rhythm disorders. They are implanted surgically and remain in the patient's body indefinitely.

	Components: Consist of a pulse generator (a small, battery-powered device) implanted under the skin, usually in the chest, and leads that are threaded through veins into the heart chambers.

	Advantages: Provides continuous, long-term heart rhythm support, allows for greater patient mobility, and significantly improves quality of life for individuals with chronic bradyarrhythmias or other conduction abnormalities.

	Disadvantages: Requires surgical implantation, potential for long-term complications such as lead fracture, infection, or device malfunction, and necessitates regular follow-up for battery checks and programming adjustments.
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1.3.  Historical Perspective
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The concept of cardiac pacing has evolved significantly over centuries, rooted in the understanding of bioelectricity and its effect on living tissues.

	Ancient Roots: Early observations of bio-electric phenomena date back to ancient Roman physicians who used electric rays to treat pain. In the 18th century, Luigi Galvani's experiments with frog muscles demonstrated the inherent electrical nature of organic tissue, laying foundational knowledge for electrophysiology.

	Early 20th Century: The idea of using electrical stimulation to regulate the heart gained traction. In the 1930s, Albert Hyman developed a hand-cranked external pacemaker, though it was not widely adopted. Paul Zoll, in 1952, made a significant advancement by using external electrical impulses to stimulate the heart in patients with asystole, demonstrating the clinical utility of external pacing.

	The Dawn of Implantable Pacemakers: The true revolution in cardiac pacing began in 1958 with the first successful implantation of a permanent pacemaker in a human by Åke Senning and Rune Elmqvist in Sweden. This device, though rudimentary by today's standards, marked a pivotal moment, allowing for long-term management of heart block. Earl Bakken's transistorized pacemaker, also developed in 1958, further miniaturized the technology.

	Evolution and Miniaturization: Over the subsequent decades, pacemaker technology advanced rapidly. Early pacemakers had fixed rates and lacked sensing capabilities. The 1970s saw the introduction of demand pacemakers, which could sense the heart's intrinsic activity and only pace when needed. Further innovations included dual-chamber pacing, rate-responsive pacing, and the development of smaller, more durable batteries. The integration of microelectronics and advanced programming capabilities has led to the sophisticated, highly customizable devices used today, capable of adapting to a patient's physiological needs and providing complex pacing therapies. This continuous evolution has transformed cardiac pacing from a last-resort intervention into a highly effective and routine treatment for various cardiac rhythm disorders.







Table: Comparison of Temporary and Permanent Pacing Systems


	Feature

	Temporary Pacemaker

	Permanent Pacemaker


	Purpose

	Short-term rhythm management; bridge to permanent

	Long-term rhythm management


	Duration

	Days to months

	Indefinite


	Components

	External pulse generator, external leads

	Implanted pulse generator, internal leads


	Invasiveness

	Less invasive (e.g., transcutaneous, transvenous)

	More invasive (surgical implantation)


	Mobility

	Limited

	High


	Complications

	Infection, lead dislodgement, discomfort

	Lead fracture, infection, device malfunction


	Indications

	Acute bradycardia/tachycardia, reversible causes

	Chronic bradyarrhythmias, conduction abnormalities


	Examples

	Transcutaneous, Transvenous, Epicardial

	Single-chamber, Dual-chamber, Biventricular
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Figure 1: Temporary Pacing Decision Flowchart
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All diagrams, tables, and flowcharts in this book are original works created by the author(s), unless otherwise stated. Reproduction or redistribution without permission is not permitted.
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CHAPTER 2   Physiological Principles of Cardiac Pacing
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Cardiac pacing, whether temporary or permanent, relies on fundamental electrophysiological principles to effectively regulate heart rhythm. Understanding these basics is crucial for comprehending how pacemakers function and how their settings are optimized for individual patient needs.
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2.1. Electrophysiology Basics
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The heart's ability to pump blood efficiently is orchestrated by a precise electrical conduction system. This system generates and propagates electrical impulses, leading to coordinated contraction of the cardiac muscle. The key components and concepts of cardiac electrophysiology relevant to pacing include:

	Automaticity: Certain specialized cardiac cells, primarily in the sinoatrial (SA) node, have the inherent ability to spontaneously generate electrical impulses without external stimulation. The SA node is the heart's natural pacemaker, setting the normal heart rate.

	Excitability: This refers to the ability of cardiac cells to respond to an electrical stimulus by depolarizing and generating an action potential. For a pacemaker to be effective, the cardiac tissue must be excitable enough to respond to the delivered electrical impulse.

	Conductivity: Once an electrical impulse is generated, it must be rapidly and efficiently conducted throughout the heart to ensure synchronized contraction. The atrioventricular (AV) node, Bundle of His, Purkinje fibers, and myocardial cells all play roles in this conduction.

	Refractoriness: After depolarization, cardiac cells enter a refractory period during which they are unresponsive to further stimulation. This protective mechanism prevents premature contractions and ensures adequate filling time for the heart chambers.

	Depolarization and Repolarization: These are the electrical events that underlie cardiac contraction and relaxation. Depolarization is the rapid influx of positive ions into the cell, leading to a change in membrane potential and muscle contraction. Repolarization is the return of the cell to its resting negative potential, allowing for muscle relaxation and readiness for the next impulse.


Pacemakers intervene in this natural electrical process by delivering precisely timed electrical stimuli to specific heart chambers, thereby overriding or augmenting the heart's intrinsic rhythm when it is too slow, irregular, or absent.
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