MECHANICAL HEART VALVE MRI SAFE

MECHANICAL HEART VALVE MRI SAFE IS A CRITICAL CONSIDERATION FOR PATIENTS WHO REQUIRE MAGNETIC RESONANCE IMAGING
(MRI) SCANS BUT HAVE IMPLANTED MECHANICAL HEART VALVES. W/ITH THE INCREASING RELIANCE ON MR| FOR DIAGNOSTIC
PURPOSES, UNDERSTANDING THE COMPATIBILITY AND SAFETY CONCERNS RELATED TO MECHANICAL HEART VALVES DURING MR
PROCEDURES IS ESSENTIAL. THIS ARTICLE EXPLORES THE INTRICACIES OF MR| SAFETY FOR PATIENTS WITH MECHANICAL HEART
VALVES, INCLUDING THE TYPES OF VALVES, MR| TECHNOLOGY, POTENTIAL RISKS, AND GUIDELINES TO ENSURE PATIENT SAFETY.
[T ALSO DELVES INTO THE LATEST ADVANCEMENTS IN VALVE DESIGN AND MRI PROTOCOLS THAT MITIGATE RISKS. BY PROVIDING
A COMPREHENSIVE OVERVIEW, THIS ARTICLE AIMS TO INFORM HEALTHCARE PROFESSIONALS AND PATIENTS ABOUT BEST
PRACTICES AND CONSIDERATIONS FOR MECHANICAL HEART VALVE MR| SAFETY. THE FOLLOWING SECTIONS WILL COVER THE
FUNDAMENTAL ASPECTS AND PRACTICAL INFORMATION RELATED TO THIS IMPORTANT TOPIC.
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o COMPATIBILITY OF MECHANICAL HEART VALVES WITH MR

Risks AssoclATED WITH MRI IN MECHANICAL HEART VALVE PATIENTS

o GUIDELINES AND RECOMMENDATIONS FOR MR| PROCEDURES
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UNDERSTANDING MECHANICAL HEART V ALVES

MECHANICAL HEART VALVES ARE ARTIFICIAL DEVICES IMPLANTED TO REPLACE DAMAGED OR DISEASED HEART VALVES, ENSURING
PROPER BLOOD FLOW THROUGH THE HEART. THESE VALVES ARE TYPICALLY MADE FROM DURABLE MATERIALS SUCH AS METAL
ALLOYS AND PYROLYTIC CARBON, DESIGNED TO LAST A LIFETIME. MECHANICAL HEART VALVES ARE PREFERRED IN MANY CASES
DUE TO THEIR LONGEVITY COMPARED TO BIOPROSTHETIC VALVES, BUT THEY REQUIRE LIFELONG ANTICOAGULATION THERAPY TO
PREVENT BLOOD CLOTS.

TypPes oF MeECHANICAL HEART V ALVES

THERE ARE SEVERAL TYPES OF MECHANICAL HEART VALVES, EACH WITH UNIQUE DESIGNS AND MATERIALS. THE MOST COMMON
TYPES INCLUDE!:

® BALL-AND-CAGE VALVES: EARLY DESIGNS FEATURING A METAL CAGE WITH A BALL THAT MOVES TO REGULATE BLOOD
FLOW.

o TILTING DISC VALVES: THESE VALVES HAVE A SINGLE DISC THAT TILTS OPEN AND CLOSED TO CONTROL BLOOD FLOW.
® BILEAFLET VALVES: MODERN DESIGNS WITH TWO SEMICIRCULAR LEAFLETS THAT OPEN AND CLOSE EFFICIENTLY, OFFERING

IMPROVED HEMODYNAMICS.

THE MATERIAL COMPOSITION AND DESIGN AFFECT THE VALVE’S INTERACTION WITH MRI FIELDS, WHICH IS CRITICAL WHEN
EVALUATING MRI SAFETY.



MRI| TeCHNOLOGY AND SAFETY PRINCIPLES

MAGNETIC RESONANCE IMAGING (MRI) IS A NON-INVASIVE DIAGNOSTIC TOOL THAT USES POWERFUL MAGNETIC FIELDS,
RADIOFREQUENCY (RI:) PULSES, AND GRADIENT FIELDS TO GENERATE DETAILED IMAGES OF INTERNAL BODY STRUCTURES. MRI
DOES NOT INVOLVE IONIZING RADIATION, MAKING IT SAFER THAN SOME OTHER IMAGING MODALITIES. I‘IO\X/EVER, THE STRONG
MAGNETIC FIELDS AND RF ENERGY CAN INTERACT WITH METALLIC IMPLANTS, SUCH AS MECHANICAL HEART VALVES, POTENTIALLY
CAUSING SAFETY ISSUES.

Key CoMPONENTS OF MR| RELEVANT TO IMPLANT SAFETY

THE PRIMARY MR| COMPONENTS THAT IMPACT IMPLANT SAFETY INCLUDE:

® STATIC MAGNETIC FIELD (BO) A CONSTANT MAGNETIC FIELD RESPONSIBLE FOR ALIGNING HYDROGEN PROTONS IN THE
BODY.

e GRADIENT MAGNETIC FIELDS: TIME-VARYING FIELDS USED TO SPATIALLY ENCODE THE MRI SIGNAL.
o RADIOFREQUENCY FIELDS (RF): PULSES USED TO EXCITE PROTONS AND GENERATE SIGNALS FOR IMAGE FORMATION.

EACH OF THESE FIELDS CAN INTERACT DIFFERENTLY WITH IMPLANTS, INFLUENCING THE RISK OF DISPLACEMENT, HEATING, OR IMAGE
ARTIFACTS.

CoMPATIBILITY OF MeECHANICAL HEART VALVES wITH MRI

DETERMINING WHETHER A MECHANICAL HEART VALVE IS MRI SAFE INVOLVES ASSESSING ITS MAGNETIC PROPERTIES, POTENTIAL
FOR MOVEMENT, HEATING EFFECTS, AND THE IMPACT ON IMAGE QUALITY. THE AMERICAN SOCIETY FOR TESTING AND MATERIALS
(ASTM) HAS DEVELOPED STANDARDS FOR TESTING IMPLANT SAFETY IN MR| ENVIRONMENTS.

MAGNETIC RESONANCE COMPATIBILITY CATEGORIES
MEDICAL IMPLANTS AND DEVICES ARE CLASSIFIED INTO THREE CATEGORIES BASED ON THEIR MR| COMPATIBILITY:
o MRI| SAFE: DEVICE POSES NO KNOWN HAZARDS IN ANY MR| ENVIRONMENT.

¢ MR| CoNDITIONAL: DEVICE POSES NO KNOWN HAZARDS UNDER SPECIFIED MR| CONDITIONS (SUCH AS FIELD STRENGTH AND
SCAN DURATION).

o MRI| UNSAFE: DEVICE PRESENTS HAZARDS IN ALL MR| ENVIRONMENTS.

MOST MODERN MECHANICAL HEART VALVES FALL INTO THE MR| CONDITIONAL CATEGORY, MEANING THEY CAN BE SAFELY
SCANNED UNDER CERTAIN CONDITIONS.

Risks AssocIATED WITH MRI IN MeEcCHANICAL HEART VALVE PATIENTS

DESPITE ADVANCES IN VALVE DESIGN, CERTAIN RISKS REMAIN WHEN PERFORMING MRI SCANS ON PATIENTS WITH MECHANICAL
HEART VALVES. UNDERSTANDING AND MITIGATING THESE RISKS IS CRUCIAL FOR PATIENT SAFETY.



PoTeNTIAL Risks

1. MAGNETIC FIELD INTERACTION: FERROMAGNETIC COMPONENTS IN SOME VALVES MAY EXPERIENCE FORCES OR TORQUE
DURING MR, POTENTIALLY CAUSING DISPLACEMENT OR MALFUNCTION.

2. RF-INDUCED HEATING: METALLIC COMPONENTS CAN ABSORB RF ENERGY, LEADING TO LOCALIZED TISSUE HEATING
AROUND THE VALVE.

3. IMAGE ARTIFACTS: METALLIC VALVES CAN PRODUCE ARTIFACTS THAT DEGRADE IMAGE QUALITY, LIMITING DIAGNOSTIC
UTILITY.

4. INTERFERENCE WITH V ALVE FUNCTION: ALTHOUGH RARE, ELECTROMAGNETIC FIELDS COULD THEORETICALLY INTERFERE
WITH THE MECHANICAL OPERATION OF THE VALVE.

GUIDELINES AND RECOMMENDATIONS FOR MR| PROCEDURES

HEALTHCARE PROVIDERS MUST FOLLOW ESTABLISHED PROTOCOLS AND GUIDELINES TO ENSURE THE SAFE USE OF MRI IN
PATIENTS WITH MECHANICAL HEART VALVES. THESE GUIDELINES FOCUS ON PRE-SCAN EVALUATION, SCAN PARAMETERS, AND
POST-SCAN MONITORING.

Pre-MRI| ASSESSMENT

BEFORE SCHEDULING AN MRI, CLINICIANS SHOULD:

® VERIFY THE TYPE AND MODEL OF THE MECHANICAL HEART VALVE IMPLANTED.
o CONSULT THE MANUFACTURER’S DOCUMENTATION REGARDING MR| COMPATIBILITY.

e ASSESS PATIENT-SPECIFIC FACTORS, SUCH AS ANTICOAGULATION STATUS AND OVERALL HEALTH.

MRI| ScaN ProTOCOLS

W/HEN CONDUCTING MRI SCANS ON PATIENTS WITH MECHANICAL HEART VALVES, IT IS RECOMMENDED TO:

e USE THE LOWEST POSSIBLE STATIC MAGNETIC FIELD STRENGTH, TYPICALLY 1.5 TESLA, UNLESS OTHERW!ISE SPECIFIED.
® | IMIT SCAN DURATION AND RF EXPOSURE TO REDUCE HEATING RISKS.

e MONITOR THE PATIENT CONTINUOUSLY FOR ANY ADVERSE SYMPTOMS DURING THE SCAN.

PosT-MR| MONITORING

AFTER THE MR PROCEDURE, PATIENTS SHOULD BE OBSERVED FOR ANY SIGNS OF VALVE DYSFUNCTION OR COMPLICATIONS,
ESPECIALLY IF ANY UNUSUAL SYMPTOMS OCCUR.



ADVANCEMENTS IN MECHANICAL HEART V ALVE DESIGN

RECENT DEVELOPMENTS IN MECHANICAL HEART VALVE TECHNOLOGY HAVE FOCUSED ON ENHANCING MR| COMPATIBILITY AND
OVERALL PATIENT SAFETY. MANUFACTURERS ARE INCREASINGLY USING NON-FERROMAGNETIC MATERIALS AND OPTIMIZING VALVE
DESIGNS TO REDUCE MAGNETIC SUSCEPTIBILITY AND HEATING POTENTIAL.

INNOVATIVE MATERIALS AND COATINGS

NEWER VALVE MODELS INCORPORATE MATERIALS SUCH AS TITANIUM AND PYROLYTIC CARBON, WHICH HAVE MINIMAL
INTERACTION WITH MAGNETIC FIELDS. ADDITIONALLY/ SPECIALIZED COATINGS CAN FURTHER REDUCE THE RISK OF RF-INDUCED
HEATING AND IMPROVE BIOCOMPATIBILITY.

IMPROVED MRI| PROTOCOL INTEGRATION

COLLABORATION BETWEEN DEVICE MANUFACTURERS AND MR| TECHNOLOGY DEVELOPERS HAS LED TO TAILORED MR
PROTOCOLS THAT ACCOMMODATE MECHANICAL HEART VALVES, MINIMIZING RISKS WHILE MAXIMIZING DIAGNOSTIC OUTCOMES.

PATIENT PREPARATION AND PosT-MRI| CARE

PROPER PREPARATION AND AFTERCARE ARE VITAL COMPONENTS OF ENSURING THE SAFETY OF PATIENTS WITH MECHANICAL
HEART VALVES UNDERGOING MR| SCANS.

PATIENT EDUCATION

PATIENTS SHOULD BE INFORMED ABOUT THE MR PROCEDURE, POTENTIAL RISKS, AND THE IMPORTANCE OF REPORTING ANY
UNUSUAL SENSATIONS DURING THE SCAN, SUCH AS HEATING OR DISCOMFORT.

MEDICATION MANAGEMENT

COORDINATING ANTICOAGULATION THERAPY AROUND THE TIME OF MRI IS ESSENTIAL TO BALANCE THE RISKS OF THROMBOSIS
AND BLEEDING, PARTICULARLY IN PATIENTS WITH MECHANICAL VALVES.

FoLLow-Up EVALUATION

PosT-MRI| FOLLOW-UP SHOULD INCLUDE CARDIAC EVALUATION TO CONFIRM VALVE FUNCTION REMAINS INTACT AND TO DETECT
ANY POSSIBLE COMPLICATIONS EARLY.

FREQUENTLY ASkeD QUESTIONS

ARE MECHANICAL HEART VALVES SAFE FOR MRI| scAns?

MOST MODERN MECHANICAL HEART VALVES ARE CONSIDERED MR| SAFE OR CONDITIONAL, MEANING THEY CAN BE SAFELY SCANNED
UNDER SPECIFIC CONDITIONS. HOWEVER, IT IS CRUCIAL TO CONSULT THE DEVICE MANUFACTURER’S GUIDELINES AND THE
RADIOLOGIST BEFORE THE MRI.



WHAT DOES MRI| CONDITIONAL MEAN FOR MECHANICAL HEART VALVES?

MR| CONDITIONAL MEANS THAT THE MECHANICAL HEART VALVE CAN BE SAFELY SCANNED IN AN MRI| ENVIRONMENT ONLY WHEN
CERTAIN CONDITIONS, SUCH AS MAGNETIC FIELD STRENGTH AND SCAN PARAMETERS, ARE MET TO AVOID RISKS LIKE HEATING OR
DEVICE MALFUNCTION.

CAN AN MRI| CAUSE A MECHANICAL HEART VALVE TO MALFUNCTION?

THERE IS A VERY LOW RISK OF MALFUNCTION WITH MODERN MECHANICAL HEART VALVES DURING AN MR/ IF THE SCAN IS
PERFORMED FOLLOWING SAFETY GUIDELINES. OLDER VALVE MODELS MAY POSE HIGHER RISKS, SO MEDICAL EVALUATION IS
NECESSARY.

\WHAT PRECAUTIONS SHOULD BE TAKEN BEFORE PERFORMING AN MR| ON A PATIENT
WITH A MECHANICAL HEART VALVE?

PRECAUTIONS INCLUDE VERIFYING THE VALVE MODEL AND ITS MR COMPATIBILITY, CONSULTING WITH A CARDIOLOGIST AND
RADIOLOGIST, USING MRI| CONDITIONAL PROTOCOLS IF APPLICABLE, AND MONITORING THE PATIENT DURING THE SCAN.

ARE THERE DIFFERENCES IN MR| SAFETY BETWEEN MECHANICAL AND BIOPROSTHETIC
HEART VALVES?

YES/ BIOPROSTHETIC (TISSUE) VALVES GENERALLY POSE FEWER MRI| SAFETY CONCERNS COMPARED TO MECHANICAL VALVES,
WHICH CONTAIN METAL PARTS. MECHANICAL VALVES REQUIRE MORE CAREFUL ASSESSMENT BEFORE MRI.

Is A 1.5 TesLA MRI SAFE FOR PATIENTS WITH MECHANICAL HEART VALVES?

MANY MECHANICAL HEART VALVES ARE APPROVED FOR USE IN 1.5 TeESLA MRI| SCANNERS UNDER SPECIFIC CONDITIONS. HIGHER
FIELD STRENGTHS LIKE 3 TESLA MAY HAVE MORE RESTRICTIONS AND NEED CAREFUL EVALUATION.

\W/HAT SHOULD A PATIENT WITH A MECHANICAL HEART VALVE TELL THEIR HEALTHCARE
PROVIDER BEFORE AN MRI?

PATIENTS SHOULD INFORM THEIR HEALTHCARE PROVIDER ABOUT THE SPECIFIC TYPE, MANUFACTURER, AND MODEL OF THEIR
MECHANICAL HEART VALVE, ANY IMPLANTED DEVICES, AND PROVIDE ANY DEVICE IDENTIFICATION CARDS TO ENSURE PROPER
ASSESSMENT AND SAFE MRI| SCHEDULING.

ADDITIONAL RESOURCES

1. MAGNETIC RESONANCE IMAGING AND MECHANICAL HEART VVALVES: SAFETY PROTOCOLS AND BEST PRACTICES

THIS BOOK OFFERS AN IN-DEPTH ANALYSIS OF THE INTERACTIONS BETWEEN MR| TECHNOLOGY AND MECHANICAL HEART VALVES.
IT COVERS SAFETY CONSIDERATIONS, IMAGING ARTIFACTS, AND UPDATED PROTOCOLS TO ENSURE PATIENT SAFETY DURING MRI
SCANS. MEDICAL PROFESSIONALS WILL FIND PRACTICAL GUIDELINES TO MINIMIZE RISKS AND OPTIMIZE IMAGE QUALITY.

2. ADVANCES IN MRI SAFETY FOor CARDIAC IMPLANTABLE DEVICES

FOCUSING ON CARDIAC IMPLANTS, INCLUDING MECHANICAL HEART VALVES, THIS VOLUME DISCUSSES RECENT TECHNOLOGICAL
ADVANCEMENTS THAT ENHANCE MR| COMPATIBILITY. |T REVIEWS DEVICE DESIGN IMPROVEMENTS, REGULATORY STANDARDS, AND
CLINICAL CASE STUDIES DEMONSTRATING SAFE IMAGING TECHNIQUES. THE BOOK SERVES AS A COMPREHENSIVE RESOURCE FOR
RADIOLOGISTS AND CARDIOLOGISTS.

3. MecHANICAL HEART VVALVES AND MRI: CLINICAL IMPLICATIONS AND IMAGING TECHNIQUES

THIS TEXT EXPLORES THE CHALLENGES POSED BY MECHANICAL HEART VALVES DURING MR| EXAMINATIONS AND PRESENTS
STRATEGIES TO OVERCOME THEM. |T INCLUDES DETAILED DESCRIPTIONS OF ARTIFACT REDUCTION METHODS, PATIENT SCREENING
PROCESSES, AND CASE-BASED DISCUSSIONS. THE BOOK IS AIMED AT CLINICIANS SEEKING TO BALANCE DIAGNOSTIC NEEDS WITH
PATIENT SAFETY.



4. CARDIOVASCULAR IMPLANTS IN MRI: A GUIDE To SAFE IMAGING

COVERING A BROAD RANGE OF CARDIOVASCULAR IMPLANTS, THIS GUIDE PROVIDES SPECIFIC INSIGHTS INTO MRI| SAFETY RELATED
TO MECHANICAL HEART VALVES. |T DISCUSSES MAGNETIC FIELD INTERACTIONS, HEATING EFFECTS, AND DEVICE FUNCTIONALITY
DURING MRI. THE BOOK IS A VALUABLE REFERENCE FOR HEALTHCARE PROVIDERS INVOLVED IN IMAGING PATIENTS WITH CARDIAC
IMPLANTS.

5. IMAGING CHALLENGES WITH MECHANICAL HEART VVALVES: MR SAFETY AND INNOVATIONS

THIS PUBLICATION ADDRESSES THE UNIQUE IMAGING CHALLENGES INTRODUCED BY MECHANICAL HEART VALVES IN MR
ENVIRONMENTS. |T HIGHLIGHTS INNOVATIVE SOLUTIONS SUCH AS SPECIALIZED MR| SEQUENCES AND SOFTWARE ALGORITHMS TO
MITIGATE ARTIFACTS. READERS WILL GAIN KNOWLEDGE ABOUT EMERGING TRENDS AND FUTURE DIRECTIONS IN SAFE CARDIAC
IMAGING.

6. PATIENT SAFETY AND MECHANICAL HEART VVALVES: NAVIGATING MRI PROCEDURES

DEDICATED TO PATIENT CARE, THIS BOOK FOCUSES ON PROTOCOLS TO ENSURE THE SAFETY OF INDIVIDUALS WITH MECHANICAL
HEART VALVES UNDERGOING MR SCANS. |IT OUTLINES PRE-SCAN EVALUATION, RISK ASSESSMENT, AND POST-SCAN MONITORING
PRACTICES. THE CONTENT IS DESIGNED TO HELP CLINICIANS IMPLEMENT EFFECTIVE SAFETY MEASURES IN CLINICAL SETTINGS.

7. MecHANICAL HEART VVALVES IN THE MRI ErRA: ENGINEERING AND CLINICAL PERSPECTIVES

COMBINING ENGINEERING PRINCIPLES WITH CLINICAL INSIGHTS, THIS BOOK EXAMINES THE DESIGN OF MRI-COMPATIBLE MECHANICAL
HEART VALVES. |T REVIEWS MATERIAL SCIENCE ADVANCEMENTS AND TESTING METHODOLOGIES THAT CONTRIBUTE TO DEVICE
SAFETY. THE TEXT BRIDGES THE GAP BETWEEN DEVICE MANUFACTURERS AND HEALTHCARE PRACTITIONERS.

8. MAGNETIC RESONANCE IMAGING ARTIFACTS FROM MECHANICAL HEART V/ALVES: IDENTIFICATION AND MANAGEMENT

THIS RESOURCE FOCUSES ON THE TYPES OF ARTIFACTS MECHANICAL HEART VALVES PRODUCE DURING MR| AND TECHNIQUES TO
IDENTIFY AND MANAGE THEM. |T INCLUDES IMAGE EXAMPLES, TROUBLESHOOTING TIPS, AND RECOMMENDATIONS TO IMPROVE
DIAGNOSTIC ACCURACY. RADIOLOGISTS AND MR| TECHNOLOGISTS WILL FIND THIS BOOK PARTICULARLY USEFUL.

9. CLINiICAL GUIDELINES FOR MR/ IN PATIENTS WITH MECHANICAL HEART V/ALVES

PROVIDING EVIDENCE-BASED CLINICAL GUIDELINES, THIS BOOK HELPS PRACTITIONERS DETERMINE WHEN MR IS SAFE FOR PATIENTS
WITH MECHANICAL HEART VALVES. |T COVERS CONTRAINDICATIONS, RISK-BENEFIT ANALYSIS, AND ALTERNATIVE IMAGING
MODALITIES. THE GUIDELINES SUPPORT INFORMED DECISION-MAKING AND PROMOTE STANDARDIZED CARE PRACTICES.
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Y. Kwong, Michael Jerosch-Herold, Bobak Heydari, 2019-01-31 The significantly updated second
edition of this important work provides an up-to-date and comprehensive overview of cardiovascular
magnetic resonance imaging (CMR), a rapidly evolving tool for diagnosis and intervention of
cardiovascular disease. New and updated chapters focus on recent applications of CMR such as
electrophysiological ablative treatment of arrhythmias, targeted molecular MRI, and T1 mapping
methods. The book presents a state-of-the-art compilation of expert contributions to the field, each
examining normal and pathologic anatomy of the cardiovascular system as assessed by magnetic
resonance imaging. Functional techniques such as myocardial perfusion imaging and assessment of
flow velocity are emphasized, along with the exciting areas of artherosclerosis plaque imaging and
targeted MRI. This cutting-edge volume represents a multi-disciplinary approach to the field, with
contributions from experts in cardiology, radiology, physics, engineering, physiology and
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biochemistry, and offers new directions in noninvasive imaging. The Second Edition of
Cardiovascular Magnetic Resonance Imaging is an essential resource for cardiologists and
radiologists striving to lead the way into the future of this important field.

mechanical heart valve mri safe: Materials and Coatings for Medical Devices , 2009-01-01
The Materials Information Society, MPMD-Materials and Processes for Medical Devices.

mechanical heart valve mri safe: Cardiovascular Magnetic Resonance Warren J. Manning,
MD, Dudley J. Pennell, MD, FRCP, FACC, 2010-04-05 Cardiovascular Magnetic Resonance provides
you with up-to-date clinical applications of cardiovascular MRI for the broad spectrum of
cardiovascular diseases, including ischemic, myopathic, valvular, and congenital heart diseases, as
well as great vessel and peripheral vascular disease. Editors Warren J. Manning and Dudley ]J.
Pennell and their team of international contributors cover everything from basic MR physics to
sequence design, flow quantification and spectroscopy to structural anatomy and pathology. Learn
the appropriate role for CMR in a variety of clinical settings with reference to other modalities,
practical limitations, and costs. With the latest information on contrast agents, MR angiography, MR
spectroscopy, imaging protocols, and more, this book is essential for both the beginner and expert
CMR practitioner. Covers both the technical and clinical aspects of CMR to serve as a
comprehensive reference. Demonstrates the full spectrum of the application of cardiac MR from
ischemic heart disease to valvular, myopathic, pericardial, aortic, and congenital heart disease.
Includes coverage of normal anatomy, orientation, and function to provide you with baseline values.
Discusses advanced techniques, such as interventional MR, to include essential information relevant
to the specialist. Features appendices with acronyms and CMR terminology used by equipment
vendors that serve as an introduction to the field. Uses consistent terminology and abbreviations
throughout the text for clarity and easy reference. Covers both the technical and clinical aspects of
CMR to serve as a comprehensive reference. Demonstrates the full spectrum of the application of
cardiac MR from ischemic heart disease to valvular, myopathic, pericardial, aortic, and congenital
heart disease. Includes coverage of normal anatomy, orientation, and function to provide you with
baseline values. Discusses advanced techniques, such as interventional MR, to include essential
information relevant to the specialist. Features appendices with acronyms and CMR terminology
used by equipment vendors that serve as an introduction to the field. Uses consistent terminology
and abbreviations throughout the text for clarity and easy reference.

mechanical heart valve mri safe: Principles and Practice of Cardiac Magnetic
Resonance in Congenital Heart Disease Mark A. Fogel, 2010-03-02 CMR is a powerful tool in the
armamentarium of pediatric cardiology and health care workers caring for patients with congenital
heart disease (CHD), but a successful study still presents major technical and clinical challenges.
This text was created to give trainees, practitioners, allied professionals, and researchers a
repository of dependable information and images to base their use of CMR on. Because CHD
presents an intricate web of connections and associations that need to be deciphered, the imager
performing CMR needs to understand not only anatomy, physiology, function, and surgery for CHD,
but also the technical aspects of imaging. Written by experts from the world’s leading institutions,
many of whom pioneered the techniques and strategies described, the text is organized in a logical
way to provide a complete understanding of the issues involved. It is divided into three main parts:
The Basics of CMR - familiarizes the reader with the minimum tools needed to understand the
basics, such as evaluating morphology, ventricular function, and utilizing contrast agents CMR of
Congenital and Acquired Pediatric Heart Disease - discusses broad categories of CHD and the use of
CMR in specific disease states Special Topics in Pediatric Cardiac MR - covers other important areas
such as the complementary role of CT scanning, interventional CMR, the role of the technologist in
performing a CMR exam, and more With the ever increasing sophistication of technology, more can
be done with CMR in a high quality manner in a shorter period of time than had been imagined as
recently as just a few years ago. Principles and Practice of Cardiac Magnetic Resonance in
Congenital Heart Disease: Form, Function, and Flow makes a major contribution to applying these
techniques to improved patient care. An ideal introduction for the novice or just the curious, this




reference will be equally useful to the seasoned practitioner who wants to keep pace with
developments in the field and would like a repository of information and images readily availalble.

mechanical heart valve mri safe: MRI and CT of the Cardiovascular System Charles B.
Higgins, Albert de Roos, 2006 Written by internationally eminent experts in cardiovascular imaging,
this volume provides state-of-the-art information on the use of MRI and CT in the assessment of
cardiac and vascular diseases. This Second Edition reflects recent significant advances in
cardiovascular MRI technology and the emergence of multi-detector CT as an important diagnostic
modality, particularly for ischemic heart disease. New chapters in this edition cover coronary CTA
and plaque characterization. A brand-new interventional MR section covers catheter tracking and
devices, endovascular interventions, MR-guided cardiac catheterization, and endovascular delivery
of gene and stem cell therapy. More than 900 illustrations present diagnostic information in
unprecedented detail.

mechanical heart valve mri safe: Handbook of Cardiac Anatomy, Physiology, and Devices Paul
A. Taizzo, 2015-11-13 This book covers the latest information on the anatomic features, underlying
physiologic mechanisms, and treatments for diseases of the heart. Key chapters address animal
models for cardiac research, cardiac mapping systems, heart-valve disease and genomics-based tools
and technology. Once again, a companion of supplementary videos offer unique insights into the
working heart that enhance the understanding of key points within the text. Comprehensive and
state-of-the art, the Handbook of Cardiac Anatomy, Physiology and Devices, Third Edition provides
clinicians and biomedical engineers alike with the authoritative information and background they
need to work on and implement tomorrow’s generation of life-saving cardiac devices.

mechanical heart valve mri safe: Cardiovascular Magnetic Resonance E-Book Warren ].
Manning, Dudley J. Pennell, 2010-04-05 Cardiovascular Magnetic Resonance provides you with
up-to-date clinical applications of cardiovascular MRI for the broad spectrum of cardiovascular
diseases, including ischemic, myopathic, valvular, and congenital heart diseases, as well as great
vessel and peripheral vascular disease. Editors Warren J. Manning and Dudley J. Pennell and their
team of international contributors cover everything from basic MR physics to sequence design, flow
quantification and spectroscopy to structural anatomy and pathology. Learn the appropriate role for
CMR in a variety of clinical settings with reference to other modalities, practical limitations, and
costs. With the latest information on contrast agents, MR angiography, MR spectroscopy, imaging
protocols, and more, this book is essential for both the beginner and expert CMR practitioner.
Covers both the technical and clinical aspects of CMR to serve as a comprehensive reference.
Demonstrates the full spectrum of the application of cardiac MR from ischemic heart disease to
valvular, myopathic, pericardial, aortic, and congenital heart disease. Includes coverage of normal
anatomy, orientation, and function to provide you with baseline values. Discusses advanced
techniques, such as interventional MR, to include essential information relevant to the specialist.
Features appendices with acronyms and CMR terminology used by equipment vendors that serve as
an introduction to the field. Uses consistent terminology and abbreviations throughout the text for
clarity and easy reference. Covers both the technical and clinical aspects of CMR to serve as a
comprehensive reference. Demonstrates the full spectrum of the application of cardiac MR from
ischemic heart disease to valvular, myopathic, pericardial, aortic, and congenital heart disease.
Includes coverage of normal anatomy, orientation, and function to provide you with baseline values.
Discusses advanced techniques, such as interventional MR, to include essential information relevant
to the specialist. Features appendices with acronyms and CMR terminology used by equipment
vendors that serve as an introduction to the field. Uses consistent terminology and abbreviations
throughout the text for clarity and easy reference.

mechanical heart valve mri safe: Oxford Handbook of Cardiology Punit Ramrakha,
Jonathan Hill, 2012-02-23 Cardiovascular disease remains the major cause of morbidity and
mortality throughout developed countries and is also rapidly increasing in developing countries.
Cardiovascular medicine and the specialty of cardiology continue to expand, and the remit of the
cardiologist is forever broader with the development of new sub-specialties. The Oxford Handbook of




Cardiology provides a comprehensive but concise guide to all modern cardiological practice with an
emphasis on practical clinical management in many different contexts. This second edition addresses
all the key advances made in the field since the previous edition, including interventional cardiology,
electrophysiology, and pharmacology. It expands the remit to medical students and the more junior
doctor while retaining the level of detail required by more senior practitioners within the field.

mechanical heart valve mri safe: Duke Review of MRI Principles:Case Review Series
E-Book Wells Mangrum, Quoc Bao Hoang, Tim J Amrhein, Scott M Duncan, Charles M Maxfield,
Elmar Merkle, Allen W Song, 2018-03-24 A solid understanding of MRI physics is essential for both
residents and practicing radiologists, and Duke Review of MRI Physics Principles: Case Review
Series, 2nd Edition, provides practical applications, board-style self-assessment questions, and
clinically relevant cases in a high-yield, easy-to-digest format. Designed to help you solve clinical
questions, arrive at accurate diagnoses, and use MRI more effectively in your practice, it uses a
case-based approach to demonstrate the basic physics of MRI and how it applies to successful and
accurate imaging, interpretation, and diagnosis. - Focuses on 18 key MRI principles (such as T1
contrast, T2 contrast, and proton density), using a series of cases that make difficult concepts
engaging and understandable. - Features over 800 high-quality MR images in a full-color,
user-friendly case format with clear explanations of physics and other MRI principles. - Shares the
experience and knowledge of a multidisciplinary author team comprising radiology residents,
practicing radiologists, and radiology physicists who provide practical guidance for each body
system - neurologic, breast, body, vascular, and musculoskeletal. - Includes a new chapter on MRI
Safety, as well as new and improved color images in functional MRI, perfusion MRI, and diffusion
tensor imaging. - Contains more than 300 all-new multiple-choice self-assessment questions
following the board review certification and recertification question format. - Includes new
Take-Home-Points at the end of each chapter for easy recall and review. - Expert ConsultTM eBook
version included with purchase. This enhanced eBook experience allows you to search all of the text,
figures, and references from the book on a variety of devices.

mechanical heart valve mri safe: Cardiac Imaging: The Requisites Lawrence Boxt, Suhny
Abbara, 2015-10-14 Get the essential tools you need to make an accurate diagnosis with Cardiac
Imaging, 4th Edition! Edited by Lawrence Boxt, MD and Suhny Abbara, MD, this popular volume in
The Requisites series concisely delivers the conceptual, factual, and interpretive information you
need for effective clinical practice in cardiac imaging. Practice-proven tips and excellent
problem-solving discussions are accompanied by over 1000 figures and illustrations of the highest
quality. The result is an outstanding review source for certification or recertification, as well as a
highly user-friendly resource for everyday clinical practice. Master core knowledge of all imaging
modalities currently being used (plain film, ultrasound, CT, and MR), and discusses potential future
developments. Focus on the essentials needed to pass the boards and ensure accurate diagnoses in
clinical practice. Clearly visualize the findings you're likely to see in practice and on exams through
updated and redrawn illustrations and color images interspersed throughout the text for easier and
more intuitive access. Gain new insight into a full range of cardiac imaging approaches and findings
with new sections on congenital heart disease, emphasizing MRI and CT diagnostic and functional
analysis as well as and updated information on valvular, ischemic, pericardial, myocardial,
congenital, and thoracic/aortic heart disease. Benefit from the expertise and fresh perspective of
new lead editors, Drs. Lawrence Boxt and Suhny Abbara. Access the fully searchable text and
downloadable images online at expert consult.

mechanical heart valve mri safe: Oxford Handbook of Cardiology, 2025-02-17 Up-to-date
and practically focused, the revised 3rd edition of the Oxford Handbook of Cardiology has received a
major refresh, including new topics, illustrations, and references. It has been thoroughly rewritten,
with updated content and layout. The editors have also added brand new chapters on
cardio-oncology and sports cardiology. It provides clinical professionals and students key
information for use with patients and in tutorials. Presenting both the fundamental science and
practice alongside higher-level discussion in a succinct and user-friendly style. It is a concise but




definitive guide to all modern cardiological practice with an emphasis on practical clinical
management in many different contexts. Written by specialists, it provides an accessible and
informative tool suitable for all levels of training.

mechanical heart valve mri safe: Clinical Cardiac MRI Jan Bogaert, Steven Dymarkowski,
Andrew M. Taylor, Vivek Muthurangu, 2012-02-27 This fully updated edition of the most
comprehensive and best-illustrated volume on cardiac MRI emphasizes its use in everyday clinical
practice and includes in its online edition dozens more real-life cases that significantly enhance the
utility of the book.

mechanical heart valve mri safe: Magnetic Resonance Procedures Frank G. Shellock,
2000-12-21 Magnetic Resonance Procedures: Health Effects and Safety is the first authoritative text
on MR procedures and its associated health and safety concerns written by noted radiologists,
physicists, and scientists with expertise in the field. It contains both theoretical and practical
information. This timely text discusses emergent issues rela

mechanical heart valve mri safe: Cardiovascular Magnetic Resonance Warren J. Manning,
Dudley ]J. Pennell, 2018-04-26 - Provides state-of-the-art coverage of CMR technologies and
guidelines, including basic principles, imaging techniques, ischemic heart disease, right ventricular
and congenital heart disease, vascular and pericardium conditions, and functional cardiovascular
disease. - Includes new chapters on non-cardiac pathology, pacemaker safety, economics of CMR,
and guidelines as well as new coverage of myocarditis and its diagnosis and assessment of prognosis
by cardiovascular magnetic resonance, and the use of PET/CMR imaging of the heart, especially in
sarcoidosis. - Features more than 1,100 high-quality images representing today's CMR imaging. -
Covers T1, T2 and ECV mapping, as well as T2* imaging in iron overload, which has been shown to
save lives in patients with thalassaemia major - Discusses the cost-effectiveness of CMR. - Provides
state-of-the-art coverage of CMR technologies and guidelines, including basic principles, imaging
techniques, ischemic heart disease, right ventricular and congenital heart disease, vascular and
pericardium conditions, and functional cardiovascular disease. - Includes new chapters on
non-cardiac pathology, pacemaker safety, economics of CMR, and guidelines as well as new
coverage of myocarditis and its diagnosis and assessment of prognosis by cardiovascular magnetic
resonance, and the use of PET/CMR imaging of the heart, especially in sarcoidosis. - Features more
than 1,100 high-quality images representing today's CMR imaging. - Covers T1, T2 and ECV
mapping, as well as T2* imaging in iron overload, which has been shown to save lives in patients
with thalassaemia major. - Discusses the cost-effectiveness of CMR. - Expert ConsultTM eBook
version included with purchase. This enhanced eBook experience allows you to search all of the text,
figures, and references from the book on a variety of devices.

mechanical heart valve mri safe: Case-based Atlas of Cardiovascular Magnetic
Resonance Andrea Barison, Santo Dellegrottaglie, Gianluca Pontone, Ciro Indolfi, 2023-08-08 This
book offers a practical guidance to healthcare professionals interested in learning how to make
adequate clinically-oriented use of cardiovascular MRI. Thanks to its case-based approach, it
provides a detailed guide to MRI applications in the most common clinical cardiovascular scenarios.
Chapters describe a number of real clinical cases, including concise clinical data, clear descriptions
of the most relevant information obtained from MRI and of their meaning in terms of patient
management. Emphasis is placed on traditional as well as newer MRI techniques, always keeping a
practical format, focused on the hands-on knowledge required for an accurate image interpretation.
In the online version, the text of each case is supplemented with additional images and videos,
certainly making this book a useful resource for understanding how MRI principles apply to real
clinical cardiovascular situations.

mechanical heart valve mri safe: Cardiovascular Imaging E-Book Vincent Ho, Gautham P.
Reddy, 2010-11-09 Cardiovascular Imaging, a title in the Expert Radiology Series, edited by Drs.
Vincent Ho and Gautham P. Reddy, is a comprehensive 2-volume reference that covers the latest
advances in this specialty. It provides richly illustrated, advanced guidance to help you overcome the
full range of diagnostic, therapeutic, and interventional challenges in cardiovascular imaging and




combines an image-rich, easy-to-use format with the greater depth that experienced practitioners
need. Online access at www.expertconsult.com allows you to rapidly search for images and quickly
locate the answers to any questions. - Access the fully searchable text online at
www.expertconsult.com, along with downloadable images. - View 5000 full-color digital images of
both radiographic images and cutting-edge modalities—MR, multislice CT, ultrasonography, and
nuclear medicine. - Tap into comprehensive coverage that includes diagnostic and therapeutic
options, with an emphasis on cost-effective imaging. - Consult the experience of a diverse group of
experts on cardiovascular imaging from around the globe. - Find information quickly and easily
thanks to consistent and tightly focused chapters, a full-color design, and key points boxes.

mechanical heart valve mri safe: Integrated Non-Invasive Cardiovascular Imaging: A
Guide for the Practitioner IAEA, 2021-06-14 Integrated cardiovascular imaging is the optimal use
of multiple imaging modalities to obtain complementary information about cardiac diseases, to aid in
diagnosis, determine aetiology and prognosis, with the ultimate objective of effectively guiding
clinical decision making. Over the past few decades, advances in technology have contributed to the
development of new imaging modalities and refinement of existing ones, leading to major
improvements in the accuracy of diagnosing cardiovascular disease. While modality-centric expertise
has been the primary driver of improvements in each modality, this has also contributed to imagers
working in silos resulting with limited inter-modality coordination and collation of information
relevant for patient care. This publication provides comprehensive guidance on the rationale and
implementation of integrated cardiovascular imaging for practitioners.

mechanical heart valve mri safe: Heart Valves Paul A. Iaizzo, Tinen L. Iles, Massimo Grisellj,
James D. St. Louis, 2023-06-08 This state-of-the-art handbook is dedicated to cardiac valve anatomy,
models for testing and research methods, clinical trials; and clinical needs and applications. In this
new edition, chapters are updated with the latest research in addition to new chapters on complex
repair of CHD requiring conduits, new trends for valve replacement like the Ozaki procedure, as
well as complex procedures in TAV, SAV, HARPOON, and BASILICA, with case studies for each type
of procedure. This volume serves as a helpful reference for patients, educators, students, device
designers and developers, clinical study specialists, clinicians, and other associated healthcare
providers.

mechanical heart valve mri safe: Diastology E-Book Allan L. Klein, Mario J. Garcia,
2008-05-07 This reference thoroughly equips you to successfully diagnose and manage even the
most complex incidences of diastolic heart failure and their comorbidities. It examines the basic
mechanisms of this condition through discussions of both cellular and anatomic causes; guides you
through non-invasive techniques for diagnosis, including echocardiography, cardiac CT, and MRI;
and provides expert advice on pharmacologic management. Covers the basic mechanisms of
diastolic heart problems from both cellular and anatomic perspectives. Chapters covering modalities
helpful in assessment of diastolic function such as: echocardiography, cardiac MRI, radionuclide
ventriculography, and invasive hemodynamic measurements. Features in-depth assessments of all
diagnostic methods for diastolic heart failure, including rationales for their use. Examines
contributing conditions that play a role in diastolic heart failure and offers guidance on their
management. Offers pharmacologic strategies for multiple problem management.

mechanical heart valve mri safe: High-performance Sustainable Materials and Structures
Prince Lazar, 1. A. Palani, Manish Kumar, 2024-10-31 This book underscores the idea of harnessing
the sustainable designs and materials in nature and integrating them into the field of engineering to
design innovative materials and structures with multifunctional properties targeting defense,
automotive, aerospace, electronics, nuclear, healthcare, energy, sports, packaging, etc. to offer
improved safety, reliability, performance, durability, sustainability, and functionality. The concept of
sustainability involves the understanding of how nature has evolved solutions to various challenges
over millions of years and applying these principles to design innovative materials and structures
with multifunctional properties. This book provides a thorough examination of the methods and
techniques used in developing sustainable materials and structures, highlighting their potential for



multifunctional applications. The book delves into the expansion of our understanding in this field,
which is accompanied by novel synthesis and processing methods. These methods and techniques
incorporate sustainable strategies, to create innovative materials and systems to offer a wide range
of properties and functions, making them highly attractive for various applications in different fields
of advanced technology. In addition, these materials and structures can be tailored to have specific
properties and functions, such as self-healing capabilities, high strength-to-weight ratios, and
enhanced energy absorption which are the prime requirements for the researchers looking for
lightweight materials and structures.
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