mechanical circulatory support devices

mechanical circulatory support devices are critical medical technologies used to assist or
replace the function of the failing heart in patients with severe cardiac conditions. These devices
have revolutionized the management of heart failure, providing life-sustaining support either
temporarily or as a long-term solution. Mechanical circulatory support devices include a range of
tools such as ventricular assist devices, intra-aortic balloon pumps, and total artificial hearts. Their
applications span bridging patients to heart transplantation, allowing myocardial recovery, or
serving as destination therapy for those ineligible for transplant. Understanding the types,
mechanisms, clinical indications, and future trends of these devices is essential for healthcare
professionals involved in cardiovascular care. This article provides an in-depth exploration of
mechanical circulatory support devices, detailing their classification, functionality, clinical
considerations, and emerging innovations in the field.
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Overview of Mechanical Circulatory Support Devices

Mechanical circulatory support devices are engineered systems designed to assist the heart in
pumping blood throughout the body when the heart’s natural function is compromised. These
devices play a pivotal role in managing advanced heart failure, a condition characterized by the
heart's inability to meet the metabolic demands of the body. The development of mechanical
circulatory support has enabled improved survival rates, better quality of life, and extended
treatment options for patients with end-stage heart disease. These devices can be temporary or
permanent, depending on the patient's condition and therapeutic goals. The technology
encompasses various forms that differ in complexity, implantation methods, and duration of support.

Definition and Purpose

Mechanical circulatory support devices are medical apparatuses that provide hemodynamic support
by either partially or fully replacing the pumping function of one or both ventricles. Their primary
purpose is to maintain adequate perfusion and organ function in patients with cardiac failure, either
as a bridge to recovery, transplantation, or as long-term therapy. By supplementing the failing heart,
these devices reduce symptoms such as fatigue and dyspnea and prevent end-organ damage caused
by poor circulation.



Historical Development

The evolution of mechanical circulatory support devices dates back several decades, beginning with
external pumps and progressing to sophisticated implantable systems. Early devices focused on
temporary support during acute cardiac events, whereas modern devices offer durable solutions for
chronic heart failure. Advances in biomaterials, miniaturization, and control systems have
significantly enhanced the safety, efficacy, and patient compatibility of these devices.

Types of Mechanical Circulatory Support Devices

Several categories of mechanical circulatory support devices exist, each serving specific clinical
scenarios and patient needs. These devices vary in design, mechanism of action, and implantation
technique. The most commonly used types include ventricular assist devices, intra-aortic balloon
pumps, extracorporeal membrane oxygenation, and total artificial hearts.

Ventricular Assist Devices (VADS)

Ventricular assist devices are mechanical pumps implanted to support one or both ventricles of the
heart. VADs can be classified into left ventricular assist devices (LVADs), right ventricular assist
devices (RVADs), and biventricular assist devices (BiVADs), depending on the ventricle(s) supported.

e Left Ventricular Assist Devices (LVADs): Support the left ventricle, which pumps
oxygenated blood to the body.

¢ Right Ventricular Assist Devices (RVADs): Support the right ventricle, which pumps blood
to the lungs.

e Biventricular Assist Devices (BiVADs): Support both ventricles simultaneously.

LVADs are the most commonly implanted devices and are used extensively as bridges to
transplantation or as destination therapy. Modern LVADs are continuous-flow devices, which
improve durability and reduce complications compared to earlier pulsatile models.

Intra-Aortic Balloon Pump (IABP)

The intra-aortic balloon pump is a temporary mechanical support device that helps increase
coronary blood flow and decrease cardiac workload. It consists of a balloon catheter inserted into
the descending aorta, which inflates and deflates in synchrony with the cardiac cycle to augment
diastolic pressure and reduce afterload. IABPs are typically used in acute settings such as
cardiogenic shock or during high-risk cardiac procedures.

Extracorporeal Membrane Oxygenation (ECMO)

ECMO provides both cardiac and respiratory support by oxygenating blood outside the body and
returning it to the patient’s circulation. It is used in cases of severe cardiac and/or respiratory



failure when other forms of mechanical circulatory support are insufficient. ECMO can be
configured as veno-arterial (VA) for cardiac support or veno-venous (VV) for respiratory support.

Total Artificial Heart (TAH)

The total artificial heart replaces the function of both ventricles by completely substituting the
native heart with a mechanical device. It is generally used as a bridge to transplantation in patients
with end-stage biventricular failure. TAH implantation is a complex procedure and is reserved for
select cases.

Clinical Applications and Indications

Mechanical circulatory support devices are indicated in various clinical scenarios involving heart
failure and cardiogenic shock. Their usage depends on disease severity, patient eligibility for
transplantation, and therapeutic goals such as bridge to recovery or destination therapy.

Bridge to Transplantation

Many patients with end-stage heart failure require mechanical circulatory support devices as a
bridge to heart transplantation. These devices stabilize patients, improve organ function, and
increase survival rates while awaiting donor organs. LVADs are the most commonly employed
devices in this setting.

Destination Therapy

For patients who are not candidates for heart transplantation, mechanical circulatory support
devices serve as long-term treatment options known as destination therapy. This approach aims to
improve quality of life and prolong survival. Advances in device technology have made destination
therapy more feasible and effective.

Bridge to Recovery

In some cases, mechanical circulatory support devices provide temporary assistance allowing the
heart to recover from acute insults such as myocarditis, myocardial infarction, or post-cardiotomy
failure. After recovery, the device can be explanted.

Management of Cardiogenic Shock

Mechanical circulatory support devices like IABP and ECMO are critical in managing cardiogenic
shock by stabilizing hemodynamics and improving tissue perfusion. These devices are used in acute
care settings to support patients through critical periods.



Complications and Management

While mechanical circulatory support devices offer significant clinical benefits, they are associated
with potential complications that require vigilant management. Understanding these risks is
essential for optimizing patient outcomes.

Infection

Infections can occur at the device implantation site or within the bloodstream, posing serious risks.
Preventative measures include strict aseptic techniques during implantation and careful post-
operative care.

Thromboembolism

Mechanical devices can promote blood clot formation, leading to thromboembolic events such as
stroke or device thrombosis. Anticoagulation therapy is routinely administered to mitigate this risk.

Bleeding

The use of anticoagulants increases the risk of bleeding complications. Balancing anticoagulation to
prevent thrombosis while minimizing bleeding is a clinical challenge.

Device Malfunction

Mechanical failure of the device components can lead to loss of circulatory support. Regular
monitoring and maintenance are crucial to detect and address malfunctions promptly.

Hemolysis

Mechanical stress on red blood cells can cause hemolysis, which may result in anemia and other
complications. Device design improvements aim to reduce hemolytic effects.

Future Trends and Innovations

Ongoing research and technological advancements continue to enhance the capabilities and safety
of mechanical circulatory support devices. Future trends focus on miniaturization, biocompatibility,
and integration with digital health technologies.

Next-Generation Devices

Emerging devices aim to be smaller, more durable, and less thrombogenic. Innovations in magnetic
levitation and centrifugal pumps contribute to improved device performance and patient comfort.



Wearable and Portable Systems

Development of fully implantable or wearable mechanical circulatory support devices promises
greater mobility and quality of life for patients, reducing the burden of external components and
power sources.

Integration with Telemedicine

Remote monitoring and data analytics integrated with mechanical circulatory support devices allow
for real-time assessment of device function and patient status, facilitating early intervention and
personalized care.

Biological and Hybrid Systems

Research into combining mechanical support with biological therapies, such as stem cell treatment
or tissue engineering, may offer new avenues for cardiac repair and regeneration in conjunction
with mechanical assistance.

Frequently Asked Questions

What are mechanical circulatory support devices and how do
they work?

Mechanical circulatory support devices are medical devices designed to assist or replace the
function of a failing heart by mechanically pumping blood throughout the body. They work by taking
over or augmenting the heart's pumping action, improving blood flow and oxygen delivery to vital
organs.

What are the common types of mechanical circulatory support
devices?

Common types include ventricular assist devices (VADs), intra-aortic balloon pumps (IABP),
extracorporeal membrane oxygenation (ECMO), and total artificial hearts. Each device serves
different purposes depending on the patient's condition and severity of heart failure.

Who are the ideal candidates for mechanical circulatory
support devices?

Ideal candidates are patients with advanced heart failure who are not responding to medical
therapy, those awaiting heart transplantation (bridge to transplant), or patients who are not
transplant candidates but require long-term support (destination therapy). The decision depends on
the patient's overall health, prognosis, and specific cardiac condition.



What are the risks and complications associated with
mechanical circulatory support devices?

Risks include infection, blood clots leading to stroke or device malfunction, bleeding, device failure,
and hemolysis. Careful monitoring and management are essential to minimize these complications
and ensure device functionality.

How has recent technology advanced mechanical circulatory
support devices?

Recent advancements include smaller, more durable devices with improved biocompatibility,
wireless monitoring capabilities, reduced power consumption, and enhanced patient mobility. These
innovations have improved patient outcomes, quality of life, and expanded the use of these devices
in various clinical settings.

Additional Resources

1. Mechanical Circulatory Support: Principles and Applications

This comprehensive textbook covers the fundamental principles behind mechanical circulatory
support devices, including ventricular assist devices (VADs) and total artificial hearts. It provides
detailed explanations of device design, patient selection, and management strategies. The book is
ideal for cardiologists, surgeons, and biomedical engineers seeking a solid foundation in MCS
technology.

2. Ventricular Assist Devices: A Practical Manual for Clinicians

Focused on clinical practice, this manual offers practical guidance for the management of patients
supported by ventricular assist devices. It discusses pre-implant evaluation, device implantation
techniques, post-operative care, and complication management. The book is an essential resource
for cardiology fellows, intensivists, and surgeons.

3. Mechanical Circulatory Support in Heart Failure

This title explores the role of mechanical circulatory support in the treatment of advanced heart
failure. It reviews current devices, patient outcomes, and emerging technologies. The book also
addresses ethical considerations and quality of life issues related to long-term device support.

4. Cardiac Assist Devices: From Concept to Clinical Application

Tracing the history and evolution of cardiac assist devices, this book provides insight into the
engineering challenges and clinical breakthroughs in the field. It covers both temporary and durable
devices and includes case studies that illustrate clinical decision-making. The text is suited for both
clinicians and biomedical engineers.

5. Left Ventricular Assist Devices: A Comprehensive Guide

Dedicated exclusively to left ventricular assist devices (LVADs), this guide details device types,
implantation procedures, and patient management. It emphasizes hemodynamic monitoring and
troubleshooting device complications. The book also highlights recent advancements and future
directions in LVAD therapy.

6. Innovations in Mechanical Circulatory Support



This book focuses on the latest technological advancements and research in mechanical circulatory
support devices. It covers miniaturization, biocompatible materials, and smart device integration.
Readers will gain an understanding of how innovation is shaping future treatment options for heart
failure patients.

7. Total Artificial Heart: Design, Development, and Clinical Results

Providing an in-depth look at the total artificial heart, this book reviews device engineering,
implantation techniques, and patient outcomes. It discusses challenges such as biocompatibility and
thrombosis prevention. The text is valuable for those involved in advanced cardiac device
development and clinical care.

8. Hemodynamics and Mechanical Circulatory Support

This book links the principles of cardiovascular physiology with mechanical circulatory support
device function. It explains how hemodynamic parameters are affected by device therapy and how to
optimize support for individual patients. The book is particularly useful for clinicians seeking to
enhance patient management through hemodynamic understanding.

9. Complications and Management in Mechanical Circulatory Support

Focusing on the challenges associated with mechanical circulatory support devices, this book
outlines common complications such as infection, thrombosis, and device malfunction. It provides
evidence-based strategies for prevention and management. The text serves as a critical resource for
improving patient outcomes in MCS therapy.
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mechanical circulatory support devices: Mechanical Circulatory Support Francisco A Arabia,
2025-08-31 More than 6 million Americans suffer from heart failure - about 10% of those patients
suffer from advanced heart failure. These patients can no longer be treated with conventional heart
therapies and symptom management strategies. As a result, a more targeted and invasive technique
needs to be discussed and decided between the patient and their doctor. This book describes the
current state of the art in mechanical circulatory support with an emphasis in patient selection,
device selection, management of comorbidities and complications. The book is the first authoritative
and comprehensive volume dedicated to how the technology can be used safely to benefit ill patients
suffering from advanced heart failure. The book begins with a brief historical perspective of the
technology and its development. It will be divided in 6 sections with multiple chapters, each
addressing a specific area in MCS. These sections include types of support, the MCS program,
patient selection, operative techniques, management, complications, and special considerations.
Chapter authors are experts in their fields. Mechanical Heart Assistance to Heart Replacement: A
Guide is an essential reference for all providers (physician, nurses, coordinators, engineers,
industry, hospitals and regulatory agencies) who manage patients with advanced heart failure who
require mechanical circulatory support.
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Lyle D. Joyce MD, PhD, 2019-12-04 Mechanical Circulatory Support: Principles and Applications,
2nd Edition, offers a thoughtful approach to patient selection, a comprehensive review of various
device options, and a detailed approach to adverse event management. This textbook is an essential
read for health care providers at all levels who are involved in the care of these complex patients.

mechanical circulatory support devices: Mechanical Circulatory and Respiratory
Support Shaun D. Gregory, John F. Fraser, Michael Stevens, 2017-09-19 Mechanical Circulatory
and Respiratory Support is a comprehensive overview of the past, present and future development of
mechanical circulatory and respiratory support devices. Content from over 60
internationally-renowned experts focusses on the entire life-cycle of mechanical circulatory and
respiratory support - from the descent into heart and lung failure, alternative medical management,
device options, device design, implantation techniques, complications and medical management of
the supported patient, patient-device interactions, cost effectiveness, route to market and a view to
the future. This book is written as a useful resource for biomedical engineers and clinicians who are
designing new mechanical circulatory or respiratory support devices, while also providing a
comprehensive guide of the entire field for those who are already familiar with some areas and want
to learn more. Reviews of the most cutting-edge research are provided throughout each chapter,
along with guides on how to design new devices and which areas require specific focus for future
research and development. - Covers a variety of disciplines, from anatomy of organs and evolution of
cardiovascular devices, to their clinical applications and the manufacturing and marketing of devices
- Provides engineering and clinical perspectives to assist readers in the design of a market
appropriate device - Discusses history, design, usage, and development of mechanical circulatory
and respiratory support systems

mechanical circulatory support devices: Mechanical Circulatory Support: Principles and
Applications David L. Joyce, Lyle D. Joyce, Matthias Locke, 2011-10-07 An all-in-one guide to
mechanical assist devices for the treatment of heart failure This complete guide addresses all of the
clinical scenarios encountered by the health care team during the pre-operative, intra-operative, and
post-operative periods following device implantation. In addition, it outlines the specific attributes of
various technologies that are currently utilized by clinicians, giving you a practical view of how the
latest devices work. You'll also find a mini-catalog of the spectrum of current devices, complete with
their technical and clinical specifications. Drawing on the latest published data and the combined
global expertise of a renowned author team, Mechanical Circulatory Support puts the field’s most
essential perspectives right at your fingertips. FEATURES: The unmatched mechanical circulatory
device sourcebook, covering the physiological, technical, regulatory, and clinical aspects of
ventricular assist devices Full-color presentation features a wide range of photographs, radiographs,
tables, and clearly labeled clinical and schematic illustrations Essential insights into the physiology
of heart failure, which provides a basic foundation of knowledge for understanding the role of
mechanical circulatory assistance in the management of heart failure Logical two-part organization
consisting of: Clinical Considerations in mechanical circulatory support, including device
history/development and indications for device therapy; perioperative management; complications;
and special considerations (use in infants/children, pulmonary hypertension during LVAD support,
and more) Device-Specific Considerations, which provides a mini-catalog of manufacturer’s
devices—-from short-term devices to long-term continuous flow devices—-and highlights technical
and clinical specifications for each product Guide to appropriate device selection using a simplified
framework in an industry that produces an increasing array of short- and long-term therapies
Helpful chapter introductions provide essential background information that places each chapter
topic in its proper clinical and technical context Conclusions at the end of each chapter offer a
concise summary of chapter material Full chapter-ending references provide opportunities for
further research

mechanical circulatory support devices: Mechanical Circulatory Support Devices Sagar
Kadakia, 2016 Heart failure (HF) is a global public health concern that has the potential to reach
epidemic proportions. The gold standard for treating end-stage HF remains heart transplantation.



Unfortunately, given the scarcity of available organs, alternative means for providing cardiac
support are required. Mechanical circulatory support devices (MCSDs) have the potential to treat
many patients with end-stage HF. They replace some of the mechanical functions of the failing heart
to improve cardiac output and organ perfusion. These include the intra-aortic balloon pump,
extracorporeal membrane oxygenation, ventricular assist devices, and the total artificial heart. In
this chapter, we will discuss a brief history of MCSD, available devices, indications, patient
selection, surgical procedures, postoperative management, complications, and outcomes.

mechanical circulatory support devices: Mechanical Circulatory Support Wayne E.
Richenbacher, 2020-01-29 This book is a concise, portable handbook that focuses on the clinical use
of mechanical blood pumps. All aspects of mechanical circulatory support are addressed, including
patient selection, preoperative preparation, operative management, anesthetic considerations and
conduct of cardiopulmonary bypass, postop management including complications associated with
blood pump use and long-term care and rehabilitation.

mechanical circulatory support devices: Mechanical Circulatory Support Therapy in
Advanced Heart Failure Deng Mario C Naka Yoshifumi, Mario C. Deng, Yoshifumi Naka, 2007 This
engaging book provides a state-of-the-art introduction to the rapidly evolving field of mechanical
circulatory support therapy in the care of patients with advanced heart failure. It is aimed at
healthcare teams around the world who are involved in patient care, research, and teaching of
advanced heart failure; healthcare professionals in training; and interested lay persons. In
particular, this book. ? serves as a comprehensive resource and practice guide on all aspects of
mechanical circulatory support therapy, starting with an overview on heart failure management and
then continuing with the referral and evaluation, the care before and after mechanical circulatory
support implantation, the analysis of outcomes and complications, as well as a description of
research and societal perspectives in the field of mechanical circulatory support therapy;. ? is
founded on the expertise of Columbia University Medical Center (New York City), which has one of
the most renowned heart failure, mechanical circulatory support, and heart transplantation
programs in the world;. ? takes a multidisciplinary integrated healthcare team approach, including
the perspectives of cardiologists, cardiac surgeons, nurses, coordinators, social workers,
psychologists, physical therapists, financial experts, and bioethicists; and. ? provides in a unique way
the complementary viewpoints from the expert healthcare team's as well as the patient's and
family''s perspectives, with patient vignettes interspersed throughout the entire text.

mechanical circulatory support devices: Mechanical Support for Heart Failure Jamshid H.
Karimov, Kiyotaka Fukamachi, Randall C. Starling, 2020-09-04 This book provides a comprehensive
overview of mechanical circulatory support of the failing heart in adults and children. The book
uniquely combines engineering knowledge and the clinician’s perspective into a single resource,
while also providing insights into current and future development of mechanical circulatory support
technology, such as ventricular assist devices, the total artificial heart and catheter-based
technologies for heart failure. Topics featured in this book include: The history of mechanical
circulatory device development. Fundamentals of hemodynamics support. Clinical management of
mechanical circulatory devices. Surgical implantation techniques. Current limitations of device
therapies in advanced heart failure. Advanced and novel devices in the development pipeline.
Opportunities for advancement in the field. Mechanical Support for Heart Failure: Current Solutions
and New Technologies is a must-have resource for not only physicians, residents, fellows, and
medical students in cardiology and cardiac surgery, but also clinical and basic researchers in
biomedical engineering with an interest in mechanical circulatory support, heart failure, and new
technological applications in medicine.

mechanical circulatory support devices: Mechanical Circulatory Support Therapy in
Advanced Heart Failure Mario C. Deng, Yoshifumi Naka, 2007 This engaging book provides a
state-of-the-art introduction to the rapidly evolving field of mechanical circulatory support therapy in
the care of patients with advanced heart failure. It is aimed at healthcare teams around the world
who are involved in patient care, research, and teaching of advanced heart failure; healthcare



professionals in training; and interested lay persons.In particular, this book? serves as a
comprehensive resource and practice guide on all aspects of mechanical circulatory support therapy,
starting with an overview on heart failure management and then continuing with the referral and
evaluation, the care before and after mechanical circulatory support implantation, the analysis of
outcomes and complications, as well as a description of research and societal perspectives in the
field of mechanical circulatory support therapy;? is founded on the expertise of Columbia University
Medical Center (New York City), which has one of the most renowned heart failure, mechanical
circulatory support, and heart transplantation programs in the world;? takes a multidisciplinary
integrated healthcare team approach, including the perspectives of cardiologists, cardiac surgeons,
nurses, coordinators, social workers, psychologists, physical therapists, financial experts, and
bioethicists; and? provides in a unique way the complementary viewpoints from the expert
healthcare team's as well as the patient's and family's perspectives, with patient vignettes
interspersed throughout the entire text.

mechanical circulatory support devices: Mechanical Circulatory Support David L. Joyce, Lyle
D. Joyce, 2020-01-03 Mechanical Circulatory Support: Principles and Applications offers innovative
approaches to complex clinical scenarios and represents the current state-of-the-art for managing
patients on mechanical circulatory support devices. Topics are presented in a concise fashion,
making it a practical resource for care givers who need a user's manual in the heat of the moment
during patient care as well as a reference for a better understanding of the unique components of
every device available for human use. This book provides a comprehensive, up-to-date analysis of the
most relevant issues facing health care providers in the management of advanced heart failure. With
content that features patient selection strategies, implantation techniques, device specific
considerations, and management of clinical challenges in the post-operative setting, this textbook
offers evidence-based answers to the complex questions facing nurses, perfusionists, advanced
practice providers, and physicians.

mechanical circulatory support devices: Mechanical Circulatory Support: A Companion to
Braunwald's Heart Disease Ebook Robert L. Kormos, Leslie W. Miller, 2011-08-30 Mechanical
Circulatory Support, by Drs. Robert L. Kormos and Leslie W. Miller, provides the clinically relevant
information you need to effectively use this therapy to treat and manage end-stage cardiovascular
disease. In this Companion to Braunwald’s Heart Disease, the world’s most prominent experts in
mechanical circulatory support (MCS) cover basic science, device construction, clinical applications,
socioeconomic implications, future directions, and more. Stay on top of hot topics - including
innovative devices like continuous flow pumps, next-generation centrifugal pumps, and total
artificial hearts; MCS for pediatric and congenital heart disease; cellular, molecular, genomic, and
functional changes that occur in the failing heart in response to MCS; and Interagency Registry of
Mechanically Assisted Circulatory Support (INTERMACS) as a tool to track and advance clinical
practice. Tap into discussions of hot topics in mechanical circulatory support (MCS), including
current types of devices and clinical settings for MCS; MCS for pediatric and congenital heart
disease; myocardial recovery, regenerative therapy, bleeding and thrombosis with MCS; cellular,
molecular, genomic, and functional changes that occur in the failing heart in response to MCS; and
Interagency Registry of Mechanically Assisted Circulatory Support (INTERMACS) as a tool to track
and advance clinical practice. Get a complete picture of the role of mechanical circulatory support in
treatment through coverage of device construction, clinical applications, socioeconomic
implications, and future directions. Master the pathophysiology and rationale of treatment with
discussions of basic science in addition to clinically-relevant information and current clinical practice
guidelines. Apply the expertise of the world’s most prominent leaders in mechanical circulatory
support.

mechanical circulatory support devices: Mechanical Circulatory Support in End-Stage
Heart Failure Andrea Montalto, Antonio Loforte, Francesco Musumeci, Thomas Krabatsch, Mark S.
Slaughter, 2017-07-14 This book is a detailed practical guide to the use of ventricular assist devices
and total artificial hearts to provide mechanical circulatory support (MCS) in patients with end-stage



heart failure. It explains why MCS may be indicated, which patients require MCS, when and how to
implant ventricular assist devices or a total artificial heart, and how to avoid potential complications
of MCS. Management throughout the period of care is described, from preimplantation to follow-up,
and both typical and atypical cases are discussed. The text features numerous helpful tips and tricks
relating to surgical and nonsurgical management and is supported by a wealth of high-quality
illustrations that document the preoperative evaluation and implantation techniques. Heart
transplantation remains the gold standard for the treatment of patients suffering from end-stage
heart failure, but the shortage of donors has led to an increase in the use of MCS. This book will
assist all physicians, and especially cardiologists and anesthesiologists, who are involved in the care
of these patients.

mechanical circulatory support devices: A Guide to Mechanical Circulatory Support Scott
Stewart, Peggy Blood, 2022-11-08 This unique book details a multidisciplinary approach for
providers caring for the Mechanical Circulatory Support (MCS) patient. Authors discuss the history
of MCS, patient selection, surgical and post-operative care, mobility and nutritional issues for this
subgroup of patients, along with outpatient management. They are expert clinicians in the field of
MCS and Extracorporeal Membrane Oxygenation (ECMO), who provide direct patient care, conduct
research, publish and maintain current leadership positions within the International Society of Heart
and Lung Transplant and International Consortium of Circulatory Assist Clinicians.Non-clinical
issues including Regulatory, Reimbursement, Administration, Program Development and links to
Professional Organizations supporting MCS Clinicians are presented in the book that will be of great
value to Nurses first, but also to Advanced Practice Providers (NP/PA), Dieticians, Physical
Therapists and Administrators.

mechanical circulatory support devices: Mechanical Circulatory Support: A Companion to
Braunwald's Heart Disease Ebook James K Kirklin, Joseph G Rogers, 2019-07-09 Offering
comprehensive, authoritative coverage of mechanical circulatory support (MCS), this fully revised
companion to Braunwald's Heart Disease provides the clinically relevant information you need to
effectively use this therapy to treat and manage end-stage heart failure. New editors and authors -
experts in both cardiology and cardiovascular surgery - bring you fully up to date with the newest
technology and devices, as well as basic science, clinical applications, adverse event monitoring and
management, socioeconomic implications, future directions, and more. - Covers all of the newest
techniques, including new-generation devices. - Discusses the management of common patient
problems, highlighting cautions and outcomes, as well as pathophysiology and rationale for
treatment. - Brings you up to speed with the latest coverage of ventricular assist devices (VAD),
extracorporeal membrane oxygenation (ECMO), next-generation centrifugal pumps, and total
artificial hearts. - Provides a complete clinical perspective of the latest scientific breakthroughs and
analysis of the current literature. - Includes coverage of the most recent guidelines and protocols,
including MCS for pediatric and congenital heart disease; the Interagency Registry of Mechanically
Assisted Circulatory Support (INTERMACS) as a tool to track and advance clinical practice; and
cellular, molecular, genomic, and functional changes that occur in the failing heart in response to
MCS. - Presents practical evidence from the registry of thousands of cases to guide cardiologists,
cardiovascular surgeons, emergency physicians, primary care physicians, and other team members
on the best management course to follow for each particular patient. - Enhanced eBook version
included with purchase, which allows you to access all of the text, figures, and references from the
book on a variety of devices

mechanical circulatory support devices: Mechanical Circulatory Support, An Issue of
Cardiology Clinics Palak Shah, Jennifer Cowger, 2018-10-11 This issue of Cardiology Clinics,
edited by Drs. Palak Shah and Jennifer Cowger, will focus on Mechanical Circulatory Support. Topics
include, but are not limited to, The Evolution of Mechanical Circulatory Support, Continuous-flow
Device Engineering and Pump Technology, Surgical Implantation: Perspective and Techniques,
Temporary Circulatory Support and ECMO, Durable MCS Candidate Selection, Perioperative
Management of the Right and Left Ventricle, Quality of Life, Frailty and Cognitive Impairment in the




MCS Candidate, Microbiology and Infections in VAD recipients, Gastrointestinal Bleeding,
Cerebrovascular Accident, Antithrombotic Strategies and Device Thrombosis, Impact of MCS on
Post-Transplant Outcomes, Hemodynamic Pump-Patient Interactions & VAD Imaging, Ambulatory
Patient Management, and Imaging in VAD recipients.

mechanical circulatory support devices: Mechanical Circulatory Support, An Issue of
Interventional Cardiology Clinics Brian O'Neill, 2021-03-25 This issue of Interventional Cardiology
Clinics, Guest Edited by Dr. Brian O'Neill, will focus on Mechanical Circulatory Support. This issue is
one of four selected each year by the series Consulting Editor, Dr. Marvin H. Eng. Mechanical
circulatory support (MCS) plays an important role in the management of a variety of patients with a
range of conditions in interventional cardiology. As many times the question of MCS arises in the
most critical of patients, an understanding of each of the devices along with which patients may
potentially benefit is vital. This issue aims to provide a review of the various options of MCS, as well
as a variety of scenarios in which MCS may play a beneficial role in the management of patients.

mechanical circulatory support devices: Role of Short-Term Percutaneous Mechanical
Circulatory Support Devices as Bridge-to-Heart Transplantation Ahmet Dolapoglu, 2018
Cardiogenic shock is a life-threatening condition and mortality remains high if there is no response
with medical therapy. Recently, short-term percutaneous mechanical circulatory support (pMCS)
devices have increased in use for refractory cardiogenic shock. These devices can provide full
treatment or bridging to long-term MCS devices if patients need long-term support. There are four
types of well-known MCS devices including Impella (Abiomed, Danvers, MA), TandemHeart
(CardiacAssist, Pittsburgh, PA), and extracorporeal membrane oxygenation (ECMO) and intra-aortic
balloon pump for short-term and percutaneous application. In this chapter, we aim to discuss the
physiologic concept, clinical evidences and applications, indications-contraindications,
complications, and comparison of these most commonly used short-term pMCS devices for advanced
heart failure.

mechanical circulatory support devices: Mechanical Circulatory Support for Advanced Heart
Failure Jeffrey A. Morgan, Andrew B. Civitello, O.H. Frazier, 2017-12-06 This book provides the most
up to date information on every aspect of clinical care relating to patients with advanced heart
failure who require mechanical circulatory support as a treatment strategy. The book begins with an
extensive description of the preoperative patient selection process as well as preoperative medical
optimization, including bridge to bridge strategies with short-term devices. The book then
transitions into a description of a variety of surgical implantation techniques with special
considerations for reoperative surgery. A chapter on intraoperative anesthesia management is
specifically focused on intraoperative issues relating to MCS patients. Subsequent chapters focus on
perioperative management as well as long-term management of patients on MCS, including
optimization of a patient’s LVAD speed. A dedicated chapter on the diagnosis of device thrombosis
as well as surgical techniques and outcomes associated with device exchanges is also included. The
book also summarizes the national and international outcomes data for using MCS as a bridge to
transplant and destination therapy. There is also a chapter on the utility of stem cells as an adjunct
technique for inducing myocardial recovery. Finally, the book has chapters on complications of MCS,
management of right ventricular failure, and the future of MCS.

mechanical circulatory support devices: Mechanical Circulatory and Respiratory
Support Shaun D. Gregory, Andrew F. Stephens, Silver Heinsar, Jutta Arens, John F. Fraser,
2024-11-02 Mechanical Circulatory and Respiratory Support, Second Edition, continues to provide a
comprehensive overview of the past, present and future development of mechanical circulatory and
respiratory support devices. This new edition provides an update on the field while also introducing
new elements within the field such as ex-vivo perfusion, devices for HFpEF, design for manufacture,
oxygenator design, and more content on route to market.Chapters from over 60
internationally-renowned experts focuses on the entire life-cycle of mechanical circulatory and
respiratory support - from the descent into heart and lung failure, alternative medical management,
device options, device design, implantation techniques, complications and medical management of



the supported patient, patient-device interactions, cost effectiveness, route to market and a view to
the future.This second edition is a useful resource for biomedical engineers and clinicians who are
designing new mechanical circulatory or respiratory support devices, while also providing a
comprehensive guide of the entire field for those who are already familiar with some areas and want
to learn more. Reviews of the most cutting-edge research are provided throughout each chapter,
along with guides on how to design new devices and which areas require specific focus for future
research and development. - Presents an engineering pathway to develop the most advanced
medical devices - Features a clinical summary of how to select the right patients and treat them
optimally while supported with these devices - Includes a detailed path to market for those
developing new devices in this field

mechanical circulatory support devices: Mechanical Ventilation/Ventricular Assist
Devices, An Issue of Critical Care Clinics John J. Marini, Srinivas Murali, 2018-06-23 This issue
of Critical Care Clinics focuses on Mechanical Ventilation and Ventricular Assist Devices, with topics
including: Targeted management approach to cardiogenic shock; Prevention and treatment of right
heart failure during left ventricular assist device support therapy; Complications of durable left
ventricular assist device support therapy; Patient and device management on left ventricular assist
device support therapy; Challenges and future directions in left ventricular assist device support
therapy; Monitoring global and regional mechanics; Asynchrony consequences and management;
Determinants and prevention of ventilator-induced lung injury; Extracorporeal gas exchange;
Non-invasive options; Mobilization and VIDD avoidance; Initiating and discontinuing invasive
support; and Automation of ventilation.
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