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A coherent introduction for researchers in astronomy, particle physics, and cosmology on the
formation and evolution of galaxies.
Build the foundation necessary for the practice of CT scanning with Computed Tomography:
Physical Principles, Clinical Applications, and Quality Control, 4th Edition. Written to meet the
varied requirements of radiography students and practitioners, this two-color text provides
comprehensive coverage of the physical principles of CT and its clinical applications. Its clear,
straightforward approach is designed to improve your understanding of sectional anatomic
images as they relate to CT — and facilitate communication between CT technologists and
other medical personnel. Comprehensively covers CT at just the right depth for technologists –
going beyond superficial treatment to accommodate all the major advances in CT. One
complete CT resource covers what you need to know! The latest information on advances in
CT imaging, including: advances in volume CT scanning; CT fluoroscopy; multi-slice
applications like 3-D imaging, CT angiography, and virtual reality imaging (endoscopy) – all
with excellent coverage of state-of-the-art principles, instrumentation, clinical applications, and
quality control. More than 600 photos and line drawings help students understand and
visualize concepts. Chapter outlines show you what is most important in every chapter. Strong
ancillary package on Evolve facilitates instructor preparation and provides a full complement of
support for teaching and learning with the text NEW! Highlights recent technical developments
in CT, such as: the iterative reconstruction; detector updates; x-ray tube innovations; radiation
dose optimization; hardware and software developments; and the introduction of a new
scanner from Toshiba. NEW! Learning Objectives and Key Terms at the beginning of every
chapter and a Glossary at the end of the book help you organize and focus on key information.
NEW! End-of-Chapter Questions provide opportunity for review and greater challenge. NEW!
An added second color aids in helping you read and retain pertinent information
Image and Video Processing is an active area of research due to its potential applications for
solving real-world problems. Integrating computational intelligence to analyze and interpret
information from image and video technologies is an essential step to processing and applying
multimedia data. Emerging Technologies in Intelligent Applications for Image and Video
Processing presents the most current research relating to multimedia technologies including
video and image restoration and enhancement as well as algorithms used for image and video
compression, indexing and retrieval processes, and security concerns. Featuring insight from
researchers from around the world, this publication is designed for use by engineers, IT
specialists, researchers, and graduate level students.
The 30th edition of the World Investment Report looks at the prospects for foreign direct
investment and international production during and beyond the global crisis triggered by the
COVID-19 (coronavirus) pandemic. The Report not only projects the immediate impact of the
crisis on investment flows, but also assesses how it could affect a long-term structural
transformation of international production. The theme chapter of the Report reviews the
evolution of international production networks over the past three decades and examines the
configuration of these networks today. It then projects likely course changes for the next
decade due to the combined effects of the pandemic and pre-existing megatrends, including
the new industrial revolution, the sustainability imperative and the retreat of laissez faire
policies. The system of international production underpins the economic growth and
development prospects of most countries around the world. Governments worldwide will need
to adapt their investment and development strategies to a changing international production
landscape. At the request of the UN General Assembly, the Report has added a dedicated
section on investment in the Sustainable Development Goals, to review global progress and
propose possible courses of action.
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Discover how biomarkers can boost the success rate of drugdevelopment efforts As
pharmaceutical companies struggle to improve the success rateand cost-effectiveness of the
drug development process, biomarkershave emerged as a valuable tool. This book
synthesizes and reviewsthe latest efforts to identify, develop, and integrate biomarkersas a key
strategy in translational medicine and the drugdevelopment process. Filled with case studies,
the bookdemonstrates how biomarkers can improve drug development timelines,lower costs,
facilitate better compound selection, reducelate-stage attrition, and open the door to
personalizedmedicine. Biomarkers in Drug Development is divided into eightparts: Part One
offers an overview of biomarkers and their role in drugdevelopment. Part Two highlights
important technologies to help researchersidentify new biomarkers. Part Three examines the
characterization and validation processfor both drugs and diagnostics, and provides practical
advice onappropriate statistical methods to ensure that biomarkers fulfilltheir intended purpose.
Parts Four through Six examine the application of biomarkers indiscovery, preclinical safety
assessment, clinical trials, andtranslational medicine. Part Seven focuses on lessons learned
and the practical aspectsof implementing biomarkers in drug development programs. Part
Eight explores future trends and issues, including dataintegration, personalized medicine, and
ethical concerns. Each of the thirty-eight chapters was contributed by one or moreleading
experts, including scientists from biotechnology andpharmaceutical firms, academia, and the
U.S. Food and DrugAdministration. Their contributions offer pharmaceutical andclinical
researchers the most up-to-date understanding of thestrategies used for and applications of
biomarkers in drugdevelopment.
Drs. Vitola and Delbeke assembled a group of standout contributors in order to create a
resource that advances the knowledge and skills of experienced nuclear cardiologists and
radiologists while also preparing residents for the cutting-edge field of nuclear cardiology.
Diagnostic tools, physics and instrumentation, and radiopharmaceuticals and protocols central
to the field are examined. The comprehensive text covers key applications of myocardial
perfusion imaging, including applications in special populations and in emergency
departments. Risk assessment, pitfalls, and artefacts are addressed. Additional chapters detail
the value of cardiac MRI, multislice computed tomography, stress echocardiography, and PET
and PET/CT to nuclear cardiology. Practical case presentations and a wealth of illustrations
reinforce instruction on diagnostic guidelines and methods.
Multislice technology has made it possible to investigate large sections of the human body in a
very short time. The 4- and 16-row systems currently available necessitate the use of new
protocols, which are proposed herein. In a convenient double-page layout, this book provides
structured information on all routine protocols to be used for multislice CT. The volume covers
all investigations of the brain, neck, lung and chest, abdomen and the periphery, as well as
special protocols for the heart, for CT angiography and for CT-guided interventions. Each
protocol is displayed en bloc, enabling rapid appreciation of the scanner settings and the
indications.
This publication is aimed at students and teachers involved in programmes that
train medical physicists for work in diagnostic radiology. It provides, in the form of
a syllabus, a comprehensive overview of the basic medical physics knowledge
required for the practice of modern diagnostic radiology. This makes it particularly
useful for graduate students and residents in medical physics programmes. The
material presented in the publication has been endorsed by the major
international organisations and is the foundation for academic and clinical
courses in both diagnostic radiology physics and in emerging areas such as
imaging in radiotherapy.
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Magnetic Resonance Imaging is a very important clinical imaging tool. It
combines different fields of physics and engineering in a uniquely complex way.
MRI is also surprisingly versatile, 'pulse sequences' can be designed to yield
many different types of contrast. This versatility is unique to MRI. This short book
gives both an in depth account of the methods used for the operation and
construction of modern MRI systems and also the principles of sequence design
and many examples of applications. An important additional feature of this book
is the detailed discussion of the mathematical principles used in building optimal
MRI systems and for sequence design. The mathematical discussion is very
suitable for undergraduates attending medical physics courses. It is also more
complete than usually found in alternative books for physical scientists or more
clinically orientated works.
This thesis mainly focuses on the design and synthesis of novel multifunctional
nanoprobes, investigating their feasibility for applications involving sensing,
molecular imaging, and the simultaneous diagnosis and therapy of cancer. Above
all, it discusses the development of innovative nanomaterials to address the
issues limiting the effectiveness of currently available nanoprobes such as the
synthesis shortcoming and poor performance in sensing, imaging and therapeutic
applications. One of the strengths of this thesis is its integration of knowledge
from chemistry, materials science and biomedicine. Further, it presents the
theoretical fundamentals in the design of nanoprobes, which can offer guidance
for future studies on the development of novel multifunctional nanomaterials with
significantly enhanced performance.
This book constitutes the proceedings of the 25th International Conference on
Information Processing in Medical Imaging, IPMI 2017, held at the Appalachian
State University, Boon, NC, USA, in June 2017. The 53 full papers presented in
this volume were carefully reviewed and selected from 147 submissions. They
were organized in topical sections named: analysis on manifolds; shape analysis;
disease diagnosis/progression; brain networks an connectivity; diffusion imaging;
quantitative imaging; imaging genomics; image registration; segmentation;
general image analysis.
Each issue includes separate but continuously paged sections called: Nuclear
medicine, and: Ultrasound
MRI in Practice continues to be the number one reference book and study guide
for the registry review examination for MRI offered by the American Registry for
Radiologic Technologists (ARRT). This latest edition offers in-depth chapters
covering all core areas, including: basic principles, image weighting and contrast,
spin and gradient echo pulse sequences, spatial encoding, k-space, protocol
optimization, artefacts, instrumentation, and MRI safety. The leading MRI
reference book and study guide. Now with a greater focus on the physics behind
MRI. Offers, for the first time, equations and their explanations and scan tips.
Brand new chapters on MRI equipment, vascular imaging and safety. Presented
in full color, with additional illustrations and high-quality MRI images to aid
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understanding. Includes refined, updated and expanded content throughout,
along with more learning tips and practical applications. Features a new glossary.
MRI in Practice is an important text for radiographers, technologists, radiology
residents, radiologists, and other students and professionals working within
imaging, including medical physicists and nurses.
Patients Beyond Borders is the first comprehensive, easy-to-understand guide to
medical tourism. Impartial and extensively researched, it is filled with authoritative
and accessible advice - carefully culled from hundreds of resources around the
world. Whether you're seeking dental work, heart surgery, orthopedics, cosmetic
surgery, neurosurgery, or LASIK eye repair, Patients Beyond Borders is your
best way to become an informed health traveler and get started on your medical
travel journey.
These proceedings of the World Congress 2006, the fourteenth conference in this
series, offer a strong scientific program covering a wide range of issues and challenges
which are currently present in Medical physics and Biomedical Engineering. About
2,500 peer reviewed contributions are presented in a six volume book, comprising 25
tracks, joint conferences and symposia, and including invited contributions from well
known researchers in this field.
X-ray computed tomography (CT) is a technique that allows non-destructive imaging
and quantification of internal features of objects. X-ray CT reveals differences in density
and atomic composition and can therefore be used for the study of porosity, the relative
distribution of contrasting solid phases and the penetration of injected solutions. In this
book, various applications of X-ray CT in the geosciences are illustrated by papers
covering a wide range of disciplines, including petrology, soil science, petroleum
geology, geomechanics and sedimentology.
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.
Blindness and visual impairment impact significantly on an individual’s physical and
mental well-being. Loss of vision is a global health problem, with approximately 250
million of the world’s population currently living with vision loss, of which 36 million are
classified as blind. Visual impairment is more frequent in the elderly, with cataract and
age-related macular degeneration (AMD) accounting for over 50% of cases globally.
Oxidative stress has been strongly implicated in the pathogenesis of both conditions,
and consequently the role of nutritional factors, in particular carotenoids and
micronutrient antioxidants, have been investigated as possible preventative or
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therapeutic strategies. Dry eye syndrome (DES) is one of the most common ophthalmic
conditions in the world. DES occurs where the eye does not produce enough tears
and/or the tears evaporate too quicklyleading to discomfort and varying degrees of
visual disturbance. There has recently been a great deal of interest in the potential for
oral or topical supplementation with essential fatty acids (EFAs), specifically omega-3
and omega-6 fatty acids, as an adjunct to conventional treatments for DES. The
objective of this Special Issue on ‘Nutrition and Eye Health’ is to publish papers
describing the role of nutrition in maintaining eye health and the use of nutritional
interventions to prevent or treat ocular disease. A particular (but not exclusive)
emphasis will be on papers (reviews and/or clinical or experimental studies) relating to
cataract, AMD and DES.
The X-ray equipment maintenance and repairs workbook is intended to help and guide
staff working with, and responsible for, radiographic equipment and installations in
remote institutions where the necessary technical support is not available, to perform
routine maintenance and minor repairs of equipment to avoid break downs. The book
can be used for self study and as a checklist for routine maintenance procedures.
This practical and highly illustrated guide is an essential resource for veterinarians
seeking to improve their understanding and use of computed tomography (CT) in
practice. It provides a thorough grounding in CT technology, describing the underlying
physical principles as well as the different types of scanners. The book also includes
principles of CT examination such as guidance on positioning and how to achieve a
good image quality. Written by specialists from twelve countries, this book offers a
broad range of expertise in veterinary computed tomography, and is the first book to
describe the technology, methodology, interpretation principles and CT features of
different diseases for most species treated in veterinary practice. Key features • An
essential guide for veterinarians using CT in practice • Includes basic principles of CT
as well as guidelines on how to carry out an effective examination • Describes CT
features of different diseases for most species treated in practice • Written by a range
of international leaders in the field • Illustrated with high quality photographs and
diagrams throughout
The book offers a comprehensive and user-oriented description of the theoretical and
technical system fundamentals of computed tomography (CT) for a wide readership,
from conventional single-slice acquisitions to volume acquisition with multi-slice and
cone-beam spiral CT. It covers in detail all characteristic parameters relevant for image
quality and all performance features significant for clinical application. Readers will thus
be informed how to use a CT system to an optimum depending on the different
diagnostic requirements. This includes a detailed discussion about the dose required
and about dose measurements as well as how to reduce dose in CT. All considerations
pay special attention to spiral CT and to new developments towards advanced multi-
slice and cone-beam CT. For the third edition most of the contents have been updated
and latest topics like dual source CT, dual energy CT, flat detector CT and
interventional CT have been added. The enclosed CD-ROM again offers copies of all
figures in the book and attractive case studies, including many examples from the most
recent 64-slice acquisitions, and interactive exercises for image viewing and
manipulation. This book is intended for all those who work daily, regularly or even only
occasionally with CT: physicians, radiographers, engineers, technicians and physicists.
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A glossary describes all the important technical terms in alphabetical order. The
enclosed DVD again offers attractive case studies, including many examples from the
most recent 64-slice acquisitions, and interactive exercises for image viewing and
manipulation. This book is intended for all those who work daily, regularly or even only
occasionally with CT: physicians, radiographers, engineers, technicians and physicists.
A glossary describes all the important technical terms in alphabetical order.
Grundlæggende lærebog om CT og MRI og disses anvendelse iforbindelse med
undersøgelser af kroppens organer. Først beskrives principperne bag CT-teknik
og MRI, og derefter gennemgåes undersøgelser af kroppens organer
systematisk. Bogen beskriver både normale og abnorme fund med tekst og
billeder og giver instruktioner i, hvorledes man optimerer billedkvalitet, -analyse,
og -fortolkninger, samt undgår de mest almindelige fejlfortolkninger.
Accurate interpretation of nuclear medicine image data depends upon an
understanding of image patterns and quantitative results. This book presents
numerous examples which allow the reader to gain an understanding of the
interpretation of quality control tests and to recognize artefacts. The examples
are not limited to the quality control tests, but include clinical images obtained
from unsuspected malfunctioning in the scintillation camera and/or computer
system, suboptimal use of the system or operator error.
In textbooks on anatomy, radiology and stead of the normal one. An "accessory
ar surgery only the "normal" arterial blood tery" is a second artery ip addition to
the one normally present, without any specifi supply is usually described. This
"nor mality", however, is sometimes found in cation of size being made. However,
there less than 30% of all cases for some arteries, is no general agreement on
whether minute but in over 95% for others. Rarely men vessels with very small
diameters and hard tioned are deviations in the individual ar ly any significant
blood flow should also be tery's origin, topographical localization and considered.
the area it supplies. They can be classified The aims of this book were twofold:
first, to into two groups: malformations and vari extract the frequency of arterial
anomalies from the literature (often published in inac ations. Malformations often
have a nega tive influence on the function of the organ cessible journals) and
second, to classity under normal circumstances, e.g. if both these arteries by
schematic outlines of the basic types.
Computed tomography (CT) examinations can involve relatively high doses to
patients. The doses can often approach or exceed levels known with certainty to
increase the probability of cancer. The frequency of CT examinations is
increasing worldwide and the variety of examinations is also increasing.
However, in contrast to the common trend in diagnostic radiology, the rapid
developments in CT have not led in general to a reduction of patient doses per
examination. Therefore, management of patient dose is crucial. Proper
justification of examinations, use of the appropriate technical parameters during
examinations, proper quality control, and application of diagnostic reference
levels of dose as appropriate would all contribute to this end. There is also scope
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for further technical development of the equipment used. The present publication
aims to provide information in all these respects in order to provide assistance in
the successful management of patient dose.
This book discusses the state-of-the-art developments in multi-slice CT for
cardiac imaging as well as those that can be anticipated in the future. It is a
comprehensive work covering all aspects of this technology from the technical
fundamentals to clinical indications and protocol recommendations. This second
edition draws on the most recent clinical experience obtained with 16- and
64-slice CT scanners by world-leading experts. The book also has chapters on
area-detector CT and the brand new dual-source CT.
Written by internationally renowned experts, this is a collection of chapters
dealing with imaging diagnosis and interventional therapies in abdominal and
pelvic disease. The different topics are disease-oriented and encompass all the
relevant imaging modalities including X-ray technology, nuclear medicine,
ultrasound and magnetic resonance, as well as image-guided interventional
techniques. This condensed overview of twenty relevant topics in abdominal and
pelvic disease is written for residents in radiology and experienced radiologists.
This is the first book to cover all aspects of the development of imaging
biomarkers and their integration into clinical practice, from the conceptual basis
through to the technical aspects that need to be considered in order to ensure
that medical imaging can serve as a powerful quantification instrument capable of
providing valuable information on organ and tissue properties. The process of
imaging biomarker development is considered step by step, covering proof of
concept, proof of mechanism, image acquisition, image preparation, imaging
biomarker analysis and measurement, detection of measurement biases (proof of
principle), proof of efficacy and effectiveness, and reporting of results. Sources of
uncertainty in the accuracy and precision of measurements and pearls and
pitfalls in gold standards and biological correlation are discussed. In addition,
practical use cases are included on imaging biomarker implementation in brain,
oncologic, cardiovascular, musculoskeletal, and abdominal diseases. The
authors are a multidisciplinary team of expert radiologists and engineers, and the
book will be of value to all with an interest in the quantitative imaging of
biomarkers in personalized medicine.
Whole body computed tomography has developed at a rapid pace in the past decade,
spurred on by the introduction of spiral and multislice scanning. These new
technologies have not only improved diagnostic accuracy, but also made new
applications possible that were previously accessible only through more complex or
invasive techniques.This new book expertly fills a gap in the literature by combining the
practically relevant technical background with the clinical information required for
correctly performing and interpreting CT examinations. The book presents the state-of-
the-art capabilities and requirements of CT as a key diagnostic and interventional tool,
with special emphasis on the role of spiral and multi-slice CT. You will find a thorough
introduction to CT technology from scanner design to 3D image reconstruction, useful
practical hints on how to optimize your examination protocols and how to keep the
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radiation exposure of your patients to a minimum, as well as an extensive clinical
section in which symptoms, pathology and CT morphology are integrated to provide
you withthe basis for subtle interpretation of CT findings using the most modern CT
techniques.Highlights include:- Full coverage of single-slice, 4-slice and 16-slice
scanning techniques- Introduction to extended CT applications including cardiac CT,CT
fluoroscopy,and 3D image processing- Organ-specific protocols for scanning and
contrast administration- Practical guidelines for maximizing image quality and
minimizing radiation exposure- Useful suggestions for image interpretation and for
avoiding pitfalls and errors- Convenient format by organ systemand disease entity- Full
discussion of organ-specific pathology and CT morphology- CT indications integrated
with other imaging modalitiesAt a time when CT examinations are becoming more
technically demanding and complex, with an increasing number of scan parameters
and advances in 3D reconstructions, this book is an essential professional tool.
Experienced practitioners will find their diagnostic and technical skills improved by
reading the book, and beginners will enjoy the clear, systematic approach that will help
them use the technique with confidence.
Whenever images taken at different times, from different viewpoints, and/or by different
sensors need to be compared, merged, or integrated, image registration is required.
Registration, also known as alignment, fusion, or warping, is the process of
transforming data into a common reference frame. This book provides an overview of
state-of-the-art registration techniques from theory to practice, numerous exercises,
and via a supplementary Web page, free access to FAIR.m, a package that is based on
the MATLAB software environment.
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.
Present Your Research to the World! The World Congress 2009 on Medical Physics
and Biomedical Engineering – the triennial scientific meeting of the IUPESM - is the
world’s leading forum for presenting the results of current scientific work in health-
related physics and technologies to an international audience. With more than 2,800
presentations it will be the biggest conference in the fields of Medical Physics and
Biomedical Engineering in 2009! Medical physics, biomedical engineering and
bioengineering have been driving forces of innovation and progress in medicine and
healthcare over the past two decades. As new key technologies arise with significant
potential to open new options in diagnostics and therapeutics, it is a multidisciplinary
task to evaluate their benefit for medicine and healthcare with respect to the quality of
performance and therapeutic output. Covering key aspects such as information and
communication technologies, micro- and nanosystems, optics and biotechnology, the
congress will serve as an inter- and multidisciplinary platform that brings together
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people from basic research, R&D, industry and medical application to discuss these
issues. As a major event for science, medicine and technology the congress provides a
comprehensive overview and in–depth, first-hand information on new developments,
advanced technologies and current and future applications. With this Final Program we
would like to give you an overview of the dimension of the congress and invite you to
join us in Munich! Olaf Dössel Congress President Wolfgang C.
The authors provide an introduction to quantum computing. Aimed at advanced
undergraduate and beginning graduate students in these disciplines, this text is
illustrated with diagrams and exercises.
This publication is aimed at students and teachers involved in teaching programmes in
field of medical radiation physics, and it covers the basic medical physics knowledge
required in the form of a syllabus for modern radiation oncology. The information will be
useful to those preparing for professional certification exams in radiation oncology,
medical physics, dosimetry or radiotherapy technology.
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