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this book is not intended as a general text on mri it is written as an intro duction to
the field for nonexperts we present here a simple exposition of certain aspects of mri
that are important to understand to use this valuable diagnostic tool intelligently in a
clinical setting the basic principles are presented nonmathematically using no equations
and a minimum of symbols and abbreviations for those requiring a deeper
understanding of mri this book will help facilitate the transition to standard texts
chapters 1 through 4 provide a general introduction to the phenomenon of nuclear
magnetic resonance and how it is used in imaging chapter 1 discus ses magnetic
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resonance using a compass needle as an example in chapter 2 the transition to the
magnetic resonance of the atomic nucleus is made chapter 3 describes the principles
of imaging in chapter 4 the terms t 1 and t 2 are described and their relationship to
tissue characterization the fun damental role of thermal magnetic noise in t 1 and t 2
is discussed

dette er en grundleggende laerebog om konventionel mri samt billedteknik den
begynder med et overblik over elektricitet og magnetisme herefter gives en dybtgdende
forklaring pa hvordan mri fungerer og her diskuteres de seneste metoder i radiografisk
billedtagning patientsikkerhed m v

this book is intended as a text reference for students researchers and professors
interested in physical and biomedical applications of magnetic resonance imaging mri
both the theoretical and practical aspects of mri are emphasized the book begins with
a comprehensive discussion of the nuclear magnetic resonance nmr phenomenon based
on quantum mechanics and the classical theory of electromagnetism the first three
chapters of this book provide the foundation needed to understand the basic
characteristics of mr images e g image contrast spatial resolution signal to noise ratio
common image artifacts then mri applications are considered in the following five
chapters both the theoretical and practical aspects of mri are emphasized the book
ends with a discussion of instrumentation and the principles of signal detection in mri
clear progression from fundamental physical principles of nmr to mri and its
applications extensive discussion of image acquisition and reconstruction of mri
discussion of different mechanisms of mr image contrast mathematical derivation of
the signal to noise dependence on basic mr imaging parameters as well as field
strength in depth consideration of artifacts in mr images comprehensive discussion of
several techniques used for rapid mr imaging including rapid gradient echo imaging
echo planar imaging fast spin echo imaging and spiral imaging qualitative discussion
combined with mathematical description of mr techniques for imaging flow

new edition explores contemporary mri principles and practices thoroughly revised
updated and expanded the second edition of magnetic resonance imaging physical
principles and sequence design remains the preeminent text in its field using consistent
nomenclature and mathematical notations throughout all the chapters this new edition
carefully explains the physical principles of magnetic resonance imaging design and
implementation in addition detailed figures and mr images enable readers to better
grasp core concepts methods and applications magnetic resonance imaging second
edition begins with an introduction to fundamental principles with coverage of
magnetization relaxation quantum mechanics signal detection and acquisition fourier
imaging image reconstruction contrast signal and noise the second part of the text
explores mri methods and applications including fast imaging water fat separation
steady state gradient echo imaging echo planar imaging diffusion weighted imaging
and induced magnetism lastly the text discusses important hardware issues and parallel
imaging readers familiar with the first edition will find much new material including
new chapter dedicated to parallel imaging new sections examining off resonance
excitation principles contrast optimization in fast steady state incoherent imaging and
efficient lower dimension analogues for discrete fourier transforms in echo planar
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imaging applications enhanced sections pertaining to fourier transforms filter effects on
image resolution and bloch equation solutions when both rf pulse and slice select
gradient fields are present valuable improvements throughout with respect to equations
formulas and text new and updated problems to test further the readers grasp of core
concepts three appendices at the end of the text offer review material for basic
electromagnetism and statistics as well as a list of acquisition parameters for the
images in the book acclaimed by both students and instructors the second edition of
magnetic resonance imaging offers the most comprehensive and approachable
introduction to the physics and the applications of magnetic resonance imaging

magnetic resonance imaging mri is a rapidly evolving technique which is having a
significant impact on medical imaging only a few years ago al though nuclear
magnetic resonance nmr was well known as an important analytical technique in the
field of chemical analysis it was effectively un known in medical circles following the
initial work of paul lauterbur and raymond damadian in the early 1970s demonstrating
that it was possible to use nmr to produce im ages progress in the medical fields was
relatively slow recently however with the availability of commercial systems progress
has been very rapid with increasing acceptance of mri as a basic imaging technique
and the develop ment of exciting new applications mri is a relatively complex
technique first the image depends on many more intrinsic and extrinsic parameters
than it does of in techniques like x ra diography and computed tomography and
secondly the intrinsic parameters such as t1 and t2 are conceptually complex involving
ideas not usually de scribed in traditional medical imaging courses in order to produce
good mr images efficiently and to obtain the maximum information from them it is
necessary to appreciate if not to fully understand these parameters further more
knowledge of how the image is produced helps in appreciating the ori gin of the
artifacts sometimes found in mri due to effects like patient motion and fluid flow

cd rom contains the text of magnetic resonance imaging including over 270 images
zoom functions and searching capabilities

this is the second edition of a useful introductory book on a technique that has
revolutionized neuroscience specifically cognitive neuroscience functional magnetic
resonance imaging fmri has now become the standard tool for studying the brain
systems involved in cognitive and emotional processing it has also been a major factor
in the consilience of the fields of neurobiology cognitive psychology social psychology
radiology physics mathematics engineering and even philosophy written and edited by
a clinician scientist in the field this book remains an excellent user s guide to t

leading experts in the use of mri explain its basic principles and demonstrate its
power to understand biological processes with numerous cutting edge applications to
illustrate its capability to reveal exquisite anatomical detail the authors discuss mri
applications to developmental biology mouse phenotyping and fiber architecture mri
can also provide information about organ and tissue function based on endogenous
cantrast mechanisms examples of brain kidney and cardiac function are included as
well as applications to neuro and tumor pathophysiology in addition the volume
demonstrates the use of exogenous contrast material in functional assessment of the
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lung noninvasive evaluation of tissue ph the imaging of metabolic activity or gene
expression that occur on a molecular level and cellular labeling using
superparamagnetic iron oxide contrast agents

the idea of using the enormous potential of magnetic resonance imaging mri not only
for diagnostic but also for interventional purposes may seem obvious but it took major
efforts by engineers physicists and clinicians to come up with dedicated interventional
techniques and scanners and improvements are still ongoing since the inception of
interventional mri in the mid 1990s the numbers of settings techniques and clinical
applications have increased dramatically this state of the art book covers all aspects of
interventional mri the more technical contributions offer an overview of the
fundamental ideas and concepts and present the available instrumentation the richly
illustrated clinical contributions ranging from mri guided biopsies to completely mri
controlled therapies in various body regions provide detailed information on
established and emerging applications and identify future trends and challenges

when retired it is a blessing if one has not become too tired by the strain of one s
professional career in the case of our retired engineer and scientist rinus
vlaardingerbroek however this is not only a blessing for him person ally but also a
blessing for us in the field of magnetic resonance imaging as he has chosen the theory
of mri to be the work out exercise to keep himself in intellectual top condition an
exercise which has worked out very well and which has resulted in the consolidated
and accessible form of the work of reference now in front of you this work has
become all the more lively and alive by illustrations with live images which have
been added and analysed by clinical scientist jacques den boer we at philips medical
systems feel proud of our comakership with the authors in their writing of this book it
demonstrates the value we share with them which is to achieve clinical superiority in
mri by quality and imagination during their careers rinus vlaardingerbroek and jacques
den boer have made many contributions to the superiority of philips mri systems they
have now bestowed us with a treasure offering benefits to the mri community at large
and thereby to health care in general a much needed non diffuse textbook to help
further advance the diffusion of mri

magnetic resonance imaging mri is a rapidly developing field in basic applied science
and clinical practice research efforts in this area have already been recognized with
five nobel prizes awarded to seven nobel laureates in the past 70 years based on
courses taught at the johns hopkins university magnetic resonance imaging the basics
provides a solid introduction to this powerful technology the book begins with a
general description of the phenomenon of magnetic resonance and a brief summary of
fourier transformations in two dimensions it examines the fundamental principles of
physics for nuclear magnetic resonance nmr signal formation and image construction
and provides a detailed explanation of the mathematical formulation of mri numerous
image quantitative indices are discussed including among others signal noise signal to
noise contrast and resolution the second part of the book examines the hardware and
electronics of an mri scanner and the typical measurements and simulations of
magnetic fields it introduces nmr spectroscopy and spectral acquisition and imaging
techniques employing various pulse sequences the final section explores the advanced

4 Principles Of Magnetic Resonance Imaging Solution



Principles Of Magnetic Resonance Imaging Solution

imaging technique of parallel imaging structured so that each chapter builds on the
knowledge gained in the previous one the book is enriched by numerous worked
examples and problem sets with selected solutions giving readers a firm grasp of the
foundations of mri technology

when retired it is a blessing if one has not become too tired by the strain of one s
professional career in the case of our retired engineer and scientist rinus
vlaardingerbroek however this is not only a blessing for him person ally but also a
blessing for us in the field of magnetic resonance imaging as he has chosen the theory
of mri to be the work out exercise to keep himself in intellectual top condition an
exercise which has worked out very well and which has resulted in the consolidated
and accessible form of the work of reference now in front of you this work has
become all the more lively and alive by illustrations with live images which have
been added and analysed by clinical scientist jacques den boer we at philips medical
systems feel proud of our comakership with the authors in their writing of this book it
demonstrates the value we share with them which is to achieve clinical superiority in
mri by quality and imagination during their careers rinus vlaardingerbroek and jacques
den boer have made many contributions to the superiority of philips mri systems they
have now bestowed us with a treasure offering benefits to the mri community at large
and thereby to health care in general a much needed non diffuse textbook to help
further advance the diffusion of mri

in the past few decades magnetic resonance imaging mri has become an indispensable
tool in modern medicine with mri systems now available at every major hospital in
the developed world but for all its utility and prevalence it is much less commonly
understood and less readily explained than other common medical imaging techniques
unlike optical ultrasonic x ray including ct and nuclear medicine based imaging mri
does not rely primarily on simple transmission and or reflection of energy and the
highest achievable resolution in mri is orders of magnitude smaller that the smallest
wavelength involved in this book mri will be explained with emphasis on the
magnetic fields required their generation their concomitant electric fields the various
interactions of all these fields with the subject being imaged and the implications of
these interactions to image quality and patient safety classical electromagnetics will be
used to describe aspects from the fundamental phenomenon of nuclear precession
through signal detection and mri safety simple explanations and illustrations combined
with pertinent equations are designed to help the reader rapidly gain a fundamental
understanding and an appreciation of this technology as it is used today as well as
ongoing advances that will increase its value in the future numerous references are
included to facilitate further study with an emphasis on areas most directly related to
electromagnetics

magnetic resonance imaging mri is a technique used in radiology it is used in forming
the pictures of the anatomy and the physiological processes of the body mri uses
magnetic field gradients strong magnetic fields and radio waves to generate an image
of the organs in the body magnetic resonance imaging is different from a ct scan and
pet scan as it does not involve x rays and ionizing radiation mri is primarily used for
medical diagnosis staging of disease and monitoring without exposing the body to
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radiation the major components of an mri scanner are the main magnet gradient
system and shim coils main magnet is used to polarize the sample whereas mr signal
and the rf system are localized by the gradient system shim coils are the components
used for correcting shifts in the homogeneity of the main magnetic field this book
provides comprehensive insights into the field of magnetic resonance imaging it is a
valuable compilation of topics ranging from the basic to the most complex
advancements in this field this book is a vital tool for all researching and studying
medical imaging

magnetic resonance imaging in obstetrics and gynecology focuses on the potential of
magnetic resonance imaging mri as a major imaging modality in the management of
malignant diseases in the pelvis this text is organized into two parts encompassing 11
chapters that provide images obtained by mri in obstetrics and gynecology part one
deals with the distinctive features of the normal uterus and vagina and those with
carcinoma it also presents the images of the benign disease and carcinomous ovary
part 2 considers images of the maternal anatomy placenta fetus and the gestational
trophoblastic neoplasia this book is of great value to obstetricians gynecologists and

mri technicians

this book presents a comprehensive treatment of electromagnetic analysis and design
of three critical devices for an mri system the magnet gradient coils and
radiofrequency rf coils electromagnetic analysis and design in magnetic resonance
imaging is unique in its detailed examination of the analysis and design of the
hardware for an mri system it takes an engineering perspective to serve the many
scientists and engineers in this rapidly expanding field chapters present an introduction
to mri basic concepts of electromagnetics including helmholtz and maxwell coils
inductance calculation and magnetic fields produced by special cylindrical and
spherical surface currents principles for the analysis and design of gradient coils
including discrete wires and the target field method analysis of rf coils based on the
equivalent lumped circuit model as well as an analysis based on the integral equation
formulation survey of special purpose rf coils analytical and numerical methods for the
analysis of electromagnetic fields in biological objects with the continued active
development of mri instrumentation electromagnetic analysis and design in magnetic
resonance imaging presents an excellent logically organized text an indispensable
resource for engineers physicists and graduate students working in the field of mri

magnetic resonance imaging mri is the most technically dependent imaging technique
in radiology to perform and interpret mri studies correctly an understanding of the
basic underlying principles is essential understanding magnetic resonance imaging
explains the pulse sequences imaging options and coils used to produce mr images
providing a strong foundation for performing and interpreting imaging studies the text
is complemented by more than 100 figures and 25 photomicrographs illustrating the
techniques discussed radiology residents mr technologists and radiologists should not
be without understanding magnetic resonance imaging the only single resource that
explains all technical aspects of mri including recent advances and presents all
imaging options
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established as the leading textbook on imaging diagnosis of brain and spine disorders
magnetic resonance imaging of the brain and spine is now in its fourth edition this
thoroughly updated two volume reference delivers cutting edge information on nearly
every aspect of clinical neuroradiology expert neuroradiologists innovative renowned
mri physicists and experienced leading clinical neurospecialists from all over the world
show how to generate state of the art images and define diagnoses from crucial
clinical pathologic mr imaging correlations for neurologic neurosurgical and psychiatric
diseases spanning fetal cns anomalies to disorders of the aging brain highlights of this
edition include over 6 800 images of remarkable quality more color images and new
information using advanced techniques including perfusion and diffusion mri and
functional mri a companion website will offer the fully searchable text and an image
bank

organized by findings to reflect how radiologists really work this abundantly illustrated
book offers more than 2 000 magnetic resonance images depicting commonly seen
congenital and acquired disorders as well as many rare and unusual cases along with
the radiographic findings you will enjoy brief tabular summaries of essential
demographic pathologic and clinical features of each disease the book is divided into
anatomical sections including the brain head and neck spine musculoskeletal system
chest abdomen and pelvis all diseases and findings are cross referenced providing
quick access to desired information special features chapters arranged by anatomic
location instead of by disease mirroring the approach you apply in daily practice
hundreds of tables listing pathological features to assist in the diagnostic process
detailed descriptions allow you to differentiate between diseases and conditions that
have similar appearances more than 2 000 state of the art images along with detailed
diagrams and charts give helpful examples of actual findings extensive cross
referencing of information leads you to further resources here is the quintessential
guide to magnetic resonance imaging that radiologists and other physicians need to
enhance their diagnostic skills residents and fellows will use it as an invaluable board
preparation tool keep this practical text close at hand
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