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for Radiographers

More than 400 projections make it easier to learn
anatomy, properly position the patient, set exposures,
and take high-quality radiographs! With Merrill's Atlas
of Radiographic Positioning & Procedures, 13th Edition,
you will develop the skills to produce clear
radiographic images to help physicians make accurate
diagnoses. It separates anatomy and positioning
information by bone groups or organ systems - using full-
color illustrations to show anatomical anatomy, and CT
scans and MRI images to help you learn cross-section
anatomy. Written by radiologic imaging experts Bruce
Long, Jeannean Hall Rollins, and Barbara Smith,
Merrill's Atlas is not just the gold standard in
radiographic positioning references, and the most widely
used, but also an excellent review in preparing for ARRT
and certification exams! UNIQUE! Collimation sizes and
other key information are provided for each relevant
projection. Comprehensive, full-color coverage of
anatomy and positioning makes Merrill's Atlas the most
in-depth text and reference available for radiography
students and practitioners. Coverage of common and
unique positioning procedures includes special chapters
on trauma, surgical radiography, geriatrics/pediatrics,
and bone densitometry, to help prepare you for the full
scope of situations you will encounter. Numerous CT and
MRI images enhance your comprehension of cross-sectional
anatomy and help you prepare for the Registry
examination. Bulleted lists provide clear instructions
on how to correctly position the patient and body part
when performing procedures. Summary tables provide quick
access to projection overviews, guides to anatomy,
pathology tables for bone groups and body systems, and
exposure technique charts. Frequently performed
projections are identified with a special icon to help
you focus on what you need to know as an entry-level



radiographer. NEW! Coverage of the latest advances in
digital imaging also includes more digital radiographs
with greater contrast resolution of pertinent anatomy.
NEW positioning photos show current digital imaging
equipment and technology. UPDATED coverage addresses
contrast arthrography procedures, trauma radiography
practices, plus current patient preparation, contrast
media used, and the influence of digital technologies.
UPDATED Pediatric Imaging chapter addresses care for the
patient with autism, strategies for visit preparation,
appropriate communication, and environmental
considerations. UPDATED Mammography chapter reflects the
evolution to digital mammography, as well as innovations
in breast biopsy procedures. UPDATED Geriatric
Radiography chapter describes how to care for the
patient with Alzheimer's Disease and other related
conditions. Magnetic Resonance Imaging (MRI) is one of
the most important tools in clinical diagnostics and
biomedical research. The number of MRI scanners
operating around the world is estimated to be
approximately 20,000, and the development of contrast
agents, currently used in about a third of the 50
million clinical MRI examinations performed every year,
has largely contributed to this significant achievement.
This completely revised and extended second edition:
Includes new chapters on targeted, responsive, PARACEST
and nanoparticle MRI contrast agents. Covers the basic
chemistries, MR physics and the most important
techniques used by chemists in the characterization of
MRI agents from every angle from synthesis to safety
considerations. Is written for all of those involved in
the development and application of contrast agents in
MRI. Presented in colour, it provides readers with true
representation and easy interpretation of the images. A
word from the Authors: Twelve years after the first
edition published, we are convinced that the chemistry
of MRI agents has a bright future. By assembling all



important information on the design principles and
functioning of magnetic resonance imaging probes, this
book intends to be a useful tool for both experts and
newcomers in the field. We hope that it helps inspire
further work in order to create more efficient and
specific imaging probes that will allow materializing
the dream of seeing even deeper and better inside the
living organisms. Reviews of the First Edition:
"...attempts, for the first time, to review the whole
spectrum of involved chemical disciplines in this
technique..."—Journal of the American Chemical Society
"...well balanced in its scope and attention to
detail...a valuable addition to the library of MR
scientists..."—NMR in Biomedicine Presents over 90
musculoskeletal conditions which can commonly cause
confusion and mismanagement in daily radiological
practice. MRI from Picture to Proton presents the basics
of MR practice and theory in a unique way: backwards!
The subject is approached just as a new MR practitioner
would encounter MRI: starting from the images, equipment
and scanning protocols, rather than pages of physics
theory. The reader is brought face-to-face with issues
pertinent to practice immediately, filling in the
theoretical background as their experience of scanning
grows. Key ideas are introduced in an intuitive manner
which is faithful to the underlying physics but avoids
the need for difficult or distracting mathematics.
Additional explanations for the more technically
inquisitive are given in optional secondary text boxes.
The new edition is fully up-dated to reflect the most
recent advances, and includes a new chapter on parallel
imaging. Informal in style and informed in content,
written by recognized effective communicators of MR,
this is an essential text for the student of MR. MRI of
the Upper Extremity is a complete guide to MRI
evaluation of shoulder, elbow, wrist, hand, and finger
disorders. This highly illustrated text/atlas presents a



practical approach to MRI interpretation, emphasizing
the clinical correlations of imaging findings. More than
1,100 MRI scans show normal anatomy and pathologic
findings, and a full-color cadaveric atlas familiarizes
readers with anatomic structures seen on MR images.
Coverage of each joint begins with a review of MRI
anatomy with cadaveric correlation and proceeds to
technical MR imaging considerations and clinical
assessment. Subsequent chapters thoroughly describe and
illustrate MRI findings for specific disorders,
including rotator cuff disease, nerve entrapment
syndromes, osteochondral bodies, and triangular
fibrocartilage disorders. Praise for this
book:Remarkable...a valuable, easy-to-use desk or pocket
reference for medical imaging professionals at every
level.--ADVANCE for Imaging & Radiation OncologyNow in
its second edition, Pocket Atlas of Radiographic
Positioning is a practical how-to guide that provides
the detailed information you need to reproducibly obtain
high-quality radiographic images for optimal evaluation
and interpretation of normal, abnormal, and pathological
anatomic findings. It shows positioning techniques for
all standard examinations in conventional radiology,
with and without contrast, as well as basic positioning
for CT and MRI. For each type of study a double-page
spread features an exemplary radiograph, positioning
sketches, and helpful information on imaging technique
and parameters, criteria for the best radiographic view,
and patient preparation. Clearly organized to be used in
day-to-day practice, the atlas serves as an ideal
companion to Moeller and Reif's Pocket Atlas of
Radiographic Anatomy and their three-volume Pocket Atlas
of Cross-Sectional Anatomy.Highlights of the second
edition: New chapters on positioning in MRI and CT,
including multislice CT A greatly expanded section on
mammography Special features, including information on
the advantages of a specific view, variations of



positions, and practical tips and tricks Nearly 500
excellent radiographs and drawings demonstrating the
relationship between correct patient positioning and
effective diagnostic images Pocket Atlas of Radiographic
Positioning, Second Edition is an excellent desk or
pocket reference for radiologists, radiology residents,
and for radiologic technologists. HANDBOOK OF MRI
TECHNIQUE FIFTH EDITION Distinguished educator Catherine
Westbrook delivers a comprehensive and intuitive
resource for radiologic technologists in this newly
revised Fifth Edition of the Handbook of MRI Technique.
With a heavy emphasis on protocol optimisation and
patient care, the book guides the uninitiated through
scanning techniques and assists more experienced
technologists with image quality improvement. The new
edition includes up-to-date scanning techniques and an
additional chapter on paediatric imaging. The latest
regulations on MRI safety are referenced and there are
expanded sections on slice prescription criteria. The
book also includes the contributions of several clinical
experts, walking readers through key theoretical
concepts, discussing practical tips on cardiac gating,
equipment use, patient care, MRI safety, and contrast
media. Step-by-step instruction is provided on scanning
each anatomical area, complete with patient positioning
and image quality optimisation techniques. The book
includes: A thorough introduction to the concepts of
parameters and trade-offs, as well as pulse sequences,
flow phenomena, and artefacts Comprehensive explorations
of cardiac gating and respiratory compensation
techniques, patient care and safety, contrast agents,
and slice prescription criteria Practical discussions of
a wide variety of examination areas, including the head
and neck, spine, chest, abdomen, pelvis, the upper and
lower limbs, and paediatric imaging A companion website
with self-assessment questions and image flashcards
Perfect for radiography students and newly qualified



practitioners, as well as practitioners preparing for
MRI-based certification and examination, the Handbook of
MRI Technique will also prove to be an invaluable
addition to the libraries of students in biomedical
engineering technology and radiology residents. This
open access book deals with imaging of the abdomen and
pelvis, an area that has seen considerable advances over
the past several years, driven by clinical as well as
technological developments. The respective chapters,
written by internationally respected experts in their
fields, focus on imaging diagnosis and interventional
therapies in abdominal and pelvic disease; they cover
all relevant imaging modalities, including magnetic
resonance imaging, computed tomography, and positron
emission tomography. As such, the book offers a
comprehensive review of the state of the art in imaging
of the abdomen and pelvis. It will be of interest to
general radiologists, radiology residents,
interventional radiologists, and clinicians from other
specialties who want to update their knowledge in this
area. Lists and definitions of the most common
pathologies likely to be encountered during specific
procedures helps you understand the whole patient and
produce radiographs that will make diagnosis easier for
the physician.Labeled radiographs identify key
radiographic anatomy and landmarks to help you determine
if you have captured the correct diagnostic information
on your images. "Evaluation Criteria" for each
projection provide standards for evaluating the quality
of each radiograph and help you produce the highest
quality images."Clinical Indications" sections explain
why a projection is needed or what pathology is
demonstrated to give you a better understanding of the
reasoning behind each projection. Increased emphasis on
digital radiography keeps you up to date with the most
recent advances in technology.Completely updated content
offers expanded coverage of important concepts such as,



digital imaging systems, updated CT information and AART
exam requirements. More CT procedures with related
sectional images, especially for areas such as skull and
facial bones, reflect the shift in the field from
conventional radiography to CT.Updated art visually
demonstrates the latest concepts and procedures with
approximately 500 new positioning photos and 150 updated
radiographic images. Additional critique images provide
valuable experience analyzing images to prepare you to
evaluate your own images in the practice
environment.Updated "Technique" and "Dose" boxes reflect
the higher kV now recommended for computed and digital
radiography."Imaging Wisely" program information from
ASRT provides protocols to minimize radiation exposure
during digital procedures.The latest standards for
computed radiography and digital radiography (CR/DR)
from the American Association of Physicists in Medicine
ensures you are current with today s procedures and
modalities." This book provides, for the first time, a
unified approach to the application of MRI in
radiotherapy that incorporates both a physics and a
clinical perspective. Readers will find detailed
information and guidance on the role of MRI in all
aspects of treatment, from dose planning, with or
without CT, through to response assessment. Extensive
coverage is devoted to the latest technological
developments and emerging options. These include hybrid
MRI treatment systems, such as MRI-Linac and proton-
guided systems, which are ushering in an era of real-
time MRI guidance. The past decade has witnessed an
unprecedented rise in the use of MRI in the radiation
treatment of cancer. The development of highly conformal
dose delivery techniques has led to a growing need to
harness advanced imaging for patient treatment. With its
flexible soft tissue contrast and ability to acquire
functional information, MRI offers advantages at all
stages of treatment. In documenting the state of the art



in the field, this book will be of value to a wide range
of professionals. The authors are international experts
drawn from the scientific committee of the 2017 MR in RT
symposium and the faculty of the ESTRO teaching course
on imaging for physicists. With more than 400
projections, Merrill's Atlas of Radiographic Positioning
& Procedures, 14th Edition makes it easier to for you to
learn anatomy, properly position the patient, set
exposures, and take high-quality radiographs. This
definitive text has been reorganized to align with the
ASRT curriculum — helping you develop the skills to
produce clear radiographic images. It separates anatomy
and positioning information by bone groups or organ
systems — using full-color illustrations to show
anatomical anatomy, and CT scans and MRI images to help
in learning cross-section anatomy. Merrill's Atlas is
not just the gold standard in radiographic positioning
texts, and the most widely used, but also an excellent
review in preparing for ARRT and certification exams!
Comprehensive, full-color coverage of anatomy and
positioning makes Merrill's Atlas the most in-depth text
and reference available for radiography students and
practitioners. Frequently performed essential
projections identified with a special icon to help you
focus on what you need to know as an entry-level
radiographer. Summary of Pathology table now includes
common male reproductive system pathologies. Coverage of
common and unique positioning procedures includes
special chapters on trauma, surgical radiography,
geriatrics/pediatrics, and bone densitometry, to help
prepare you for the full scope of situations you will
encounter. Collimation sizes and other key information
are provided for each relevant projection. Numerous CT
and MRI images enhance comprehension of cross-sectional
anatomy and help in preparing for the Registry
examination. UPDATED! Positioning photos show current
digital imaging equipment and technology. Summary tables



provide quick access to projection overviews, guides to
anatomy, pathology tables for bone groups and body
systems, and exposure technique charts Bulleted lists
provide clear instructions on how to correctly position
the patient and body part when performing procedures.
NEW! Updated content in text reflects continuing
evolution of digital image technology NEW! Updated
positioning photos illustrate the current digital
imaging equipment and technology (lower limb, scoliosis,
pain management, swallowing dysfunction). NEW! Added
digital radiographs provide greater contrast resolution
for improved visualization of pertinent anatomy. NEW!
Revised positioning techniques reflect the latest ASRT
standards. The aim of this textbook of molecular imaging
is to provide an up to date review of this rapidly
growing field and to discuss basic methodological
aspects necessary for the interpretation of experimental
and clinical results. Emphasis is placed on the
interplay of imaging technology and probe development,
since the physical properties of the imaging approach
need to be closely linked with the biologic application
of the probe (i.e. nanoparticles and microbubbles).
Various chemical strategies are discussed and related to
the biologic applications. Reporter-gene imaging is
being addressed not only in experimental protocols, but
also first clinical applications are discussed. Finally,
strategies of imaging to characterize apoptosis and
angiogenesis are described and discussed in the context
of possible clinical translation. This Open Access
volume provides readers with an open access protocol
collection and wide-ranging recommendations for
preclinical renal MRI used in translational research.
The chapters in this book are interdisciplinary in
nature and bridge the gaps between physics, physiology,
and medicine. They are designed to enhance training in
renal MRI sciences and improve the reproducibility of
renal imaging research. Chapters provide guidance for



exploring, using and developing small animal renal MRI
in your laboratory as a unique tool for advanced in vivo
phenotyping, diagnostic imaging, and research into
potential new therapies. Written in the highly
successful Methods in Molecular Biology series format,
chapters include introductions to their respective
topics, lists of the necessary materials and reagents,
step-by-step, readily reproducible laboratory protocols,
and tips on troubleshooting and avoiding known pitfalls.
Cutting-edge and thorough, Preclinical MRI of the
Kidney: Methods and Protocols is a valuable resource and
will be of importance to anyone interested in the
preclinical aspect of renal and cardiorenal diseases in
the fields of physiology, nephrology, radiology, and
cardiology. This publication is based upon work from
COST Action PARENCHIMA, supported by European
Cooperation in Science and Technology (COST). COST
(www.cost.eu) is a funding agency for research and
innovation networks. COST Actions help connect research
initiatives across Europe and enable scientists to grow
their ideas by sharing them with their peers. This
boosts their research, career and innovation. PARENCHIMA
(renalmri.org) is a community-driven Action in the COST
program of the European Union, which unites more than
200 experts in renal MRI from 30 countries with the aim
to improve the reproducibility and standardization of
renal MRI biomarkers. Magnetic resonance imaging (MRI)
is a type of scan used to diagnose health conditions
that affect organs, tissue and bone. MRI scanners use
strong magnetic fields and radio waves to produce
detailed images of the inside of the body. Divided into
two sections, this concise guide introduces radiology
trainees to the principles, sequences and interpretation
of MRI. The first section describes the basic
principles, instrumentation and interpretation of MRI,
whilst the second section discusses the higher
applications of the technique. Authored by Canadian



radiologist Govind Chavhan, this second edition includes
250 images and illustrations, as well as a photo CD, to
assist trainees with learning. Key points New edition
introducing radiology trainees to principles, sequences
and interpretation of MRI Authored by Canadian radiology
specialist Features 250 images and illustrations
Includes photo CD First edition published in 2007 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. Glioblastoma is a
cancer of the central nervous system that continues to
have low survivability, with a five-year survival rate



of less than five percent. One novel method of treatment
being explored is convection enhanced delivery (CED), a
method of bypassing the blood-brain barrier and
delivering targeted drugs directly into the cancerous
region. Previous clinical trials using CED have not
shown improvement in patient survival, possibly due to a
failure of the drug to adequately cover the margins of
the tumor. An arborizing multiport catheter has
previously been developed to increase drug distribution
volume by infusing simultaneously through multiple
needles. This thesis describes the development of an MRI-
compatible system for remotely positioning the
arborizing catheter, allowing for precision control of
drug infusion points while the infusion is viewed in
real time from an MRI control room. Actuation
mechanisms, made using all MRI-compatible materials,
were developed to control microneedle deployment, main
cannula deployment, and main cannula rotation. Position
input to the actuation mechanisms was controlled using
electromechanical stepper motors. A transmission system
of rotating rods was employed to keep the stepper motors
a safe distance from the MRI scanner. A digital camera
was used to obtain position data during in-plane
movements of the device. This data was used to determine
repeatability of the device with respect to main cannula
deployment, main cannula rotation, and individual
microneedle deployment. Backlash hysteresis and stick-
slip behaviors were also examined. Microneedle
deployment repeatability ranged between 0.05 and 0.24
mm, and main cannula insertion repeatability was 0.14 mm
degrees. Backlash hysteresis in microneedle deployment
was substantial, at 0.7 mm for the center microneedle
and ranging from 1.2 to 2.0 mm for needles deploying
from the side of the cannula. The transmission was a
minor component position loss, accounting for less than
sixteen percent of total backlash in any device. This
prototype demonstrated the feasibility of these



mechanisms for MRI-compatible positioning of the
arborizing catheter. The rotating rod transmission lines
proved to be a functional means of MRI-compatible power
transmission MRI Handbook presents a concise review of
the physical principles underlying magnetic resonance
imaging (MRI), explaining MR physics, patient
positioning, and protocols in an easy-to-read format.
The first five chapters of the book introduce the reader
to the basics of MR imaging, including the relaxation
concept, MR pulse sequences, and MR imaging parameters
and options. The second part of the book (chapters 6-11)
uses extensive illustrations, images, and protocol
tables to explain tips and tricks to achieve optimal MR
image quality while ensuring patient safety. Individual
chapters are devoted to each major anatomic region,
including the central nervous, musculoskeletal, and
cardiovascular systems. By using annotated MR images and
examples of patient positions used during scanning
correlated with sample protocols and parameters, MRI
Handbook is a practical resource for imaging
professionals to use in the course of their daily
practice as well as for students to learn the basic
concepts of MR imaging. Packed with information on the
practical aspects of MRI, this user-friendly text covers
everything from advice on optimal positioning of
patients to recommendations for setting the appropriate
scanning parameters.Each consistently organized chapter
follows the chronology of a standard procedure - the
authors present essential information on preparation and
necessary materials first. Then they skilfully guide the
readers through special considerations in positioning
and coil selection, protocols for conducting the exam,
examples of various sequences, and possible
modifications. Numerous tips, tricks, and pointers
explain how to avoid potential complications.Highlights
of the second edition: 340 high-quality MRI scans and
anatomical drawings New and expanded sections on MR



angiography of pulmonary arteries and pelvic and leg
vessels; the CARE Bolus Technique; whole-body MRI; and
more Information on the latest protocols for MR
urography, cholangiography, and colonography Consistent
chapter structure for maximum accessibility on the job
and at the MRI workstation Each section contains plenty
of space on each page for personal notes A guide to the
most important MRI studies, the second edition of MRI
Parameters and Positioning is an indispensable companion
for all radiologists, radiology residents, and
radiologic technologists. HANDBOOK OF MRI TECHNIQUE
FIFTH EDITION Distinguished educator Catherine Westbrook
delivers a comprehensive and intuitive resource for
radiologic technologists in this newly revised Fifth
Edition of the Handbook of MRI Technique. With a heavy
emphasis on protocol optimisation and patient care, the
book guides the uninitiated through scanning techniques
and assists more experienced technologists with image
quality improvement. The new edition includes up-to-date
scanning techniques and an additional chapter on
paediatric imaging. The latest regulations on MRI safety
are referenced and there are expanded sections on slice
prescription criteria. The book also includes the
contributions of several clinical experts, walking
readers through key theoretical concepts, discussing
practical tips on cardiac gating, equipment use, patient
care, MRI safety, and contrast media. Step-by-step
instruction is provided on scanning each anatomical
area, complete with patient positioning and image
quality optimisation techniques. The book includes: A
thorough introduction to the concepts of parameters and
trade-offs, as well as pulse sequences, flow phenomena,
and artefacts Comprehensive explorations of cardiac
gating and respiratory compensation techniques, patient
care and safety, contrast agents, and slice prescription
criteria Practical discussions of a wide variety of
examination areas, including the head and neck, spine,



chest, abdomen, pelvis, the upper and lower limbs, and
paediatric imaging A companion website with self-
assessment questions and image flashcards Perfect for
radiography students and newly qualified practitioners,
as well as practitioners preparing for MRI-based
certification and examination, the Handbook of MRI
Technique will also prove to be an invaluable addition
to the libraries of students in biomedical engineering
technology and radiology residents. This book is for all
those professionals directly or indirectly working in
magnetic resonance, and arises from the need to have
available a complete and comprehensible guide, in order
to recognize, construe and work out almost all the
artifacts that can currently be observed in the supplied
scanners, being low-field, mid-field, high-field or
ultra-high-field. The content includes many
demonstrative images and few mathematical formula,
moreover simple to be construed, in order to make easily
comprehensible the complex mechanisms hidden behind MR
Physics, connected to the artifact under consideration.
The text presents a basic introduction to the magnetic
resonance and a glossary of used acronyms, so that the
principles related to k-space, impulse sequences and
relaxation times are clearly understood. Artifacts are
effectively classified in chapters and subchapters,
according to the underlying cause generating them. Each
artifacts group is dealt with following a logic
providing for: -Introduction to the specific artifact-
related technique.-Modes by which the artifact shows
itself, on the basis of images and text.-Technical
solutions suited to the resolutions.-Online
examinations, videos, focuses, overview tables with
access linked to the credentials obtained when
purchasing the original text. MRI Technologist Dr. Luca
Bartalini 350 review questions covering principles of
positioning and anatomy for the registry exam. The
format of this text mimics that of the AART exam review



for licensure. The exam review can be used in
conjunction with the Principles and Positioning for MRI
text or one it's own as a study guide and refresher for
anyone taking the registry exam. Magnetic Resonance
Imaging of the Spine combines hard case material with
practical techniques from the experts to bring you a
comprehensive resource with the vast changes occurring
in spinal MRI. From the first chapter to the last, this
exceptional reference contains the most practical, most
current information you need to enhance your diagnostic
skills. Using images and anatomic illustrations, Rad
Tech's Guide to MRI: Imaging Procedures, Patient Care,
and Safety provides the reader with a quick overview of
MRI for quick reference and examination preparation. As
part of the Rad Tech's Guide Series, this volume
features an overview of anatomy, imaging tips, scanning
procedures, and the latest information on protocols--all
in the context of patient care and safety. Each book in
the Rad Tech's Guide Series covers the essential basics
for those preparing for their certifying examinations
and those already in practice. Drs. Elizabeth Morris and
Laura Liberman, two rising stars in breast MRI from the
Memorial Sloan-Kettering Cancer Center, edited this
complete, superbly illustrated practical guide. The
comprehensive text is written by contributors from the
top cancer centers in the world. Introductory chapters
are devoted to diagnosis and cover the basics of
performing breast MRI exams, setting up a breast MR
program, and understanding clinical indications.
Additional chapters discuss breast interventional
procedures, including the surgeon's use of MR and MR-
guided needle interventions. A comprehensive diagnostic
atlas completes the volume and addresses the spectrum of
clinical situations, such as various carcinomas, special
tumor types, and benign histologies. Radiologists,
residents, and fellows will benefit from this guide's
thorough examination of image interpretation, which



highlights pitfalls that specialists must recognize.
Modern medical imaging and radiation therapy
technologies are so complex and computer driven that it
is difficult for physicians and technologists to know
exactly what is happening at the point-of-care. Medical
physicists responsible for filling this gap in knowledge
must stay abreast of the latest advances at the
intersection of medical imaging and radiation therapy.
This book provides medical physicists and radiation
oncologists current and relevant information on Adaptive
Radiation Therapy (ART), a state-of-the-art approach
that uses a feedback process to account for patient-
specific anatomic and/or biological changes, thus
delivering highly individualized radiation therapy for
cancer patients. The book should also benefit medical
dosimetrists and radiation therapists. Adaptive
Radiation Therapy describes technological and
methodological advances in the field of ART, as well as
initial clinical experiences using ART for selected
anatomic sites. Divided into three sections
(radiobiological basis, current technologies, and
clinical applications), the book covers: Morphological
and biological biomarkers for patient-specific planning
Design and optimization of treatment plans Delivery of
IMRT and IGRT intervention methodologies of ART
Management of intrafraction variations, particularly
with respiratory motion Quality assurance needed to
ensure the safe delivery of ART ART applications in
several common cancer types / anatomic sites The
technology and methodology for ART have advanced
significantly in the last few years and accumulated
clinical data have demonstrated the need for ART in
clinical settings, assisted by the wide application of
intensity modulated radiation therapy (IMRT) and image-
guided radiation therapy (IGRT). This book shows the
real potential for supplying every patient with
individualized radiation therapy that is maximally



accurate and precise. Patient positioning is a very
crucial step of an ion beam therapy treatment. Compared
to conventional radiotherapy, a higher conformality
level in dose distribution typically requires higher
accuracy in patient positioning and immobilization.This
work aims to prove that when using an MRI-machine, the
accuracy achieved to evaluate the interfractional
positioning error leads to viable results which can be
used to compare different methods of immobilization. If
this hypothesis is true, it can be further analyzed
which margins can be achieved and if these methods
provide sufficient accuracy for their application in ion
beam therapy at the EBG MedAustron GmbH ion beam therapy
facility. Three methods with two devices for the
immobilization of the patients are analyzed and
evaluated. First, 10 healthy volunteers are positioned
and immobilized per method, equal to a real treatment.
Second, Magnetic Resonance Tomography (MRI) images are
acquired and saved into the MedAustron Treatment
Planning System (TPS). Finally, a positioning offset in
the image series is evaluated and analyzed via image
registration.Evaluating the measured offsets and
calculated margins shows correlation between the
expected results and the data gained in the process.
Statistical significance of the results is not in all
cases very strong which may be a consequence of the low
number of cases. To perform this study on healthy
volunteers the approval of the responsible ethics
committee for Lower Austria is mandatory and was
successfully achieved.*****Patient positioning is a very
crucial step of an ion beam therapy treatment. Compared
to conventional radiotherapy, a higher conformality
level in dose distribution typically requires higher
accuracy in patient positioning and immobilization.This
work aims to prove that when using an MRI-machine, the
accuracy achieved to evaluate the interfractional
positioning error leads to viable results which can be



used to compare different methods of immobilization. If
this hypothesis is true, it can be further analyzed
which margins can be achieved and if these methods
provide sufficient accuracy for their application in ion
beam therapy at the EBG MedAustron GmbH ion beam therapy
facility. Three methods with two devices for the
immobilization of the patients are analyzed and
evaluated. First, 10 healthy volunteers are positioned
and immobilized per method, equal to a real treatment.
Second, Magnetic Resonance Tomography (MRI) images are
acquired and saved into the MedAustron Treatment
Planning System (TPS). Finally, a positioning offset in
the image series is evaluated and analyzed via image
registration.Evaluating the measured offsets and
calculated margins shows correlation between the
expected results and the data gained in the process.
Statistical significance of the results is not in all
cases very strong which may be a consequence of the low
number of cases. To perform this study on healthy
volunteers the approval of the responsible ethics
committee for Lower Austria is mandatory and was
successfully achieved. This is the most comprehensive
book to be written on the subject of fetal MRI. It
provides a practical hands-on approach to the use of
state-of-the-art MRI techniques and the optimization of
sequences. Fetal pathological conditions and methods of
prenatal MRI diagnosis are discussed by organ system,
and the available literature is reviewed. Interpretation
of findings and potential artifacts are thoroughly
considered with the aid of numerous high-quality
illustrations. In addition, the implications of fetal
MRI are explored from the medico-legal and ethical
points of view. This book will serve as a detailed
resource for radiologists, obstetricians,
neonatologists, geneticists, and any practitioner
wanting to gain an in-depth understanding of fetal MRI
technology and applications. In addition, it will



provide a reference source for technologists,
researchers, students, and those who are implementing a
fetal MRI service in their own facility. Kinematic MRI
refers to imaging a joint through a range of motion to
examine the interactions between the soft tissue and
osseous anatomy that comprise the joint. Kinematic MRI
techniques were developed because various pathologic
conditions are dependent on the specific position of the
joint or in response to loading or stress. Importantly,
static-view MRI examinations often miss abnormal
findings because the joint is not assessed through a
range of motion. Accordingly, the functional information
obtained using kinematic MRI frequently serves to
identify the underlying abnormality or to supplement the
information acquired with standard MR imaging
techniques. Kinematic MRI of the Joints is the first
textbook on this important, emerging clinical MRI
application. For each joint, it presents pertinent
functional anatomy, kinesiology, and clinical
information; describes the kinematic MRI protocol and
technique; explains the normal kinematics; and provides
a thorough presentation of the pathokinematics. Multiple
case examples illustrate the usefulness of kinematic MRI
of the joints for diagnosis or elucidation of pathologic
conditions. Each section of this book is co-authored by
an leading musculoskeletal radiologist orthopedic
surgeon as well as by an academic-based physical
therapist/biomechanist. MUSCULOSKELETAL MRI covers the
essential and basic facts of musculoskeletal magnetic
resonance imaging. Normal anatomy, the most common
abnormalities, and diseases that are unique to the
anatomic site are discussed along with individual joints
and general disease processes. To facilitate learning,
the text is logically organized by discussing the
components of anatomy, then immediately explains
abnormalities affecting the individual structures.
Covers the essentials of MR Imaging of the



musculoskeletal system, including joints, osseous and
soft tissue structures of the extremities and the spine.
Ideal for residents studying for radiology board
examinations. Concise content and layout appeals to
practising radiologists who want a quick, but thorough
review of the subject. Specific joint chapters include
detailed protocols for MRI acquisition and
interpretation. Only the basic, important and essential
information is included - a benefit to busy residents or
practising radiologists needing to understand and
interpret films to make a solid diagnosis. Includes
practical coverage of the spine, normally only included
in neuroradiology texts. Includes over 1,100 state of
the art images that provide a realistic standard of
comparison and help to facilitate understanding of
anatomy and diseases. First published in 1939, Clark's
Positioning in Radiography is the preeminent text on
positioning technique for diagnostic
radiographers.Whilst retaining the clear and easy-to-
follow structure of the previous edition, the thirteenth
edition includes a number of changes and innovations in
radiographic technique. The text has been extensively
updated This text offers essential coverage of normal
radiographic anatomy of small mammal species including
rabbit, ferret, guinea pig, chinchilla, hamster, mouse,
and rat. Historically used as laboratory animals, these
"pocket pets" now have increasingly higher companion
animal value and owners are more commonly seeking
medical care for them. This resource is designed to help
veterinarians meet increasing client demand for
services. It provides an understanding of normal
anatomic and radiographic features that will help
clinicians more easily identify abnormal features to
reach an accurate diagnosis. This is the only book of
its kind for these species, designed to help
practitioners expand the range of services offered for
exotic and "pocket" pets. Provides complete directions



for positioning each species during radiographic
examination to obtain the highest quality images for
accurate interpretation. Includes alternative imaging
modalities such as CT, MRI, and ultrasound, for advanced
diagnostic interpretation. Features radiographic
exposure guidelines for each species and each
radiographic view, for determining optimal settings and
technique. Helpful line drawings are superimposed on
radiographic images for accurate identification of
anatomic structures. Covers contrast media studies that
can enhance detail for radiographic interpretation in
species where soft tissue density detail is poor. In
this book I describe in detail the procedures before,
during and after your MRI exam. I placed pictures of
every position in every angle for an open and closed MRI
scanner. These pics are beautifully taken to show the
comfort level of pursuing an MRI exam mostly in a open
scanner. You will not be disappointed by this material
because I put all my heart into it from the years of
experience in helping patients with the claustrophobia
blues. One of the most important developments in
diagnostic imaging over the last decade has been
magnetic resonance imaging (MRI). Its ability to
differentiate between tissues and give patholog ical
information about diseases has led to earlier treatment,
thus increasing the likelihood of recovery. The images
produced using this technique give superb anatomical
detail in any plane and are obtained without the use of
ionising radiation. The increased use of MRI has
presented radiographers with a number of challenges, and
because we are no longer dealing with ionising radiation
understanding the subject can some times be confusing.
We hope that this text will help radiographers and
student radiographers to further their knowledge and
unravel the mysteries of MRI. Philip T. English
Christine Moore Contents 1 Basic Principles . . . . . .
. . . 1 History ..... . 1 Atomic Theory . . 1 Magnetic



Theory . 2 Resonance 4 Relaxation. . . . . 5 2
Instrumentation........ 9 The Magnet .. 9 Shim Coils
........... . 12 Gradient Coils ......... . 13 RF
Transmitter/Receiver Coils. 14 The Computer . . . . . .
. . . 18 3 Pulse Sequences. . . . . . . . . 19
Saturation Recovery (Partial Saturation) 19 Spin Echo
(SE) . . . . . . . . . . . . . 20 Multiple Spin Echo. .
. . . . . . . . . 22 Fast Spin Echo (FSE) or Turbo Spin
Echo (TSE). 23 Inversion Recovery (IR) . . . . . . . . .
. . . . 26 Gradient Echo .................. . 28
Magnetisation Transfer Contrast Imaging (MTC) 34 4 Image
Production. . . . . . . . This book features many high-
quality images that demonstrate normal avian anatomic
and radiographic features in a wide variety of species
so that you can recognize abnormal features. It includes
directions for patient positioning along with
radiographic exposure guidelines. Use this atlas to
interpret radiographic images and make accurate
diagnoses. This pictorial instructional pocket guide,
derived from Cardiovascular MRI Tutorial, is a quick
reference for MRI technologists, technologist trainees,
and radiology or cardiology residents or fellows.
Routine cardiac imaging protocols are presented in step-
by-step fashion for immediate reference during an MRI
examination. Each chapter displays a specific protocol
from start to finish, including positioning, anatomy,
and sequence terminology, with easy-to-follow
illustrative images. Coverage includes protocols for
cardiac function; cardiac function/viability; cardiac
function/non-ischemic viability; arch; arrhythmogenic
right ventricular dysplasia/cardiomyopathy (ARVD/C);
pulmonary vein electrophysiology (EP) ablation;
constrictive pericarditis; atrial or ventricular septal
defect (ASD or VSD); anomalous coronaries; and cardiac
thalassemia. "Positioning in MRI is a clinical manual
about the creation of magnetic resonance images. This
manual focuses upon patient positioning and image



planning. The manual is organised by body region and
provides valuable insight into: Patient pathology on MRI
; Considerations when positioning both the patient and
coil. Imaging planes ; Anatomical image alignment. This
manual is a comprehensive highly visual reference to the
planning and positioning of patients and coils in MR
imaging. High quality imaging specific to patient
pathology is encouraged through the focus on
considerations specific to coil and patient placement
and imaging plane selection."--Publisher's website.
Electrical activity in the myocardium coordinates the
contraction of the heart, and its knowledge could lead
to a better understanding, diagnosis, and treatment of
cardiac diseases. This electrical activity generates an
electromagnetic field that propagates outside the heart
and reaches the human torso surface, where it can be
easily measured. Classical electrocardiography aims to
interpret the 12-lead electrocardiogram (ECG) to
determine cardiac activity and support the diagnosis of
cardiac pathologies such as arrhythmias, altered
activations, and ischemia. More recently, a higher
number of leads is used to reconstruct a more detailed
quantitative description of the electrical activity in
the heart by solving the so-called inverse problem of
electrocardiography. This technique is known as ECG
imaging. Today, clinical applications of ECG imaging are
showing promising results in guiding a variety of
electrophysiological interventions such as catheter
ablation of atrial fibrillation and ventricular
tachycardia. However, in order to promote the adoption
of ECG imaging in the routine clinical practice, further
research is required regarding more accurate
mathematical methods, further scientific validation
under different preclinical scenarios and a more
extensive clinical validation
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