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This book offers a wide-ranging and up-to-date overview of the basic science underlying PET and its preclinical and clinical
applications in modern medicine. In addition, it provides the reader with a sound understanding of the scientific principles and use
of PET in routine practice and biomedical imaging research. The opening sections address the fundamental physics, radiation
safety, CT scanning dosimetry, and dosimetry of PET radiotracers, chemistry and regulation of PET radiopharmaceuticals, with
information on labeling strategies, tracer quality control, and regulation of radiopharmaceutical production in Europe and the
United States. PET physics and instrumentation are then discussed, covering the basic principles of PET and PET scanning
systems, hybrid PET/CT and PET/MR imaging, system calibration, acceptance testing, and quality control. Subsequent sections
focus on image reconstruction, processing, and quantitation in PET and hybrid PET and on imaging artifacts and correction
techniques, with particular attention to partial volume correction and motion artifacts. The book closes by examining clinical
applications of PET and hybrid PET and their physiological and/or molecular basis in conjunction with technical foundations in the
disciplines of oncology, cardiology and neurology, PET in pediatric malignancy and its role in radiotherapy treatment planning.
Basic Science of PET Imaging will meet the needs of nuclear medicine practitioners, other radiology specialists, and trainees in
these fields.
With the advent of multidetector-row technology, excitement has returned to computed tomography. Not only can we now image
faster and with better resolution than ever before. More importantly, the development of sophisticated image acquisition
techniques has enabled us to venture into areas previously considered to be beyond the scope of CT imaging. The knowledge,
experience, and vision of a host of renowned international experts in cutting-edge thoracic applications of multidetector-row CT are
condensed within this book. The result is a critical, comprehensive review of the novel opportunities, but also the new challenges,
brought about by the development of ever-faster CT acquisition techniques. Presents the latest developments in CT imaging of the
thorax Comprehensively reviews the literature Offers useful practical guidelines Addresses both opportunities and challenges
Written by leading international experts
This is the first monograph to focus exclusively on coronary radiology. It is particularly timely, given that the emergence of
computed tomography and magnetic resonance imaging, coupled with improvements in both hard- and software, has made
reproducible non-invasive coronary imaging a practical reality. A wide range of topics is addressed, including: quantitative
angiography, intravascular and quantitative ultrasound, multislice and electron beam computed tomography, magnetic resonance
coronary angiography and use of the coronary calcium score as an independent risk factor. All of the latest developments, such as
non-invasive intracoronary thrombus imaging, are covered. Particular care has been taken to consider the common questions
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confronted in asymptomatic patients. The text is supported by high-quality color images of the coronary and cardiac anatomy.
Computed tomography of the heart and cardiovascular system continues to show an impressive and tremendously successful
development. Technical improvements translate into new applications and enhanced diagnostic accuracy and the new diagnostic
opportunities may potentially be beneficial for many individuals with known or suspected cardiovascular dis
This book is a printed edition of the Special Issue "Vitamin K and Vitamin K-Dependent Proteins in Relation to Human Health" that
was published in Nutrients
No books are available on the market describing recent carbonate mounds along the European continental margins and
deciphering step by step their internal structure. The first results of IODP Expedition 307 "Modern Carbonate Mounds: Porcupine
Drilling" are published in Ferdelman, T.G., Kano, A., Williams, T., Henriet, J.-P., and the Expedition 307 Scientists, 2006. Proc.
IODP, 307: Washington, DC (Integrated Ocean Drilling Program Management International, Inc.). doi:10.2204/iodp.proc.307.2006.
However, these proceedings do not give an overview of the existing knowledge on carbonate mounds and do not include detailed
post-cruise analysis and advanced interpretations.
This book constitutes the refereed proceedings of the 6th International Workshop ABDI 2014, held in conjunction with MICCAI
2014, in Cambridge, MA, USA, in September 2014. The book includes 29 papers which were carefully reviewed and selected from
33 submissions. The topics covered are liver and pancreas - ablation, perfusion, and segmentation; gastrointestinal tract - Crohn's
disease; gastrointestinal tract - colonoscopy, colonography; and abdominal operation planning - registration, segmentation.
Throughout history, humanity has been plagued by a myriad of humanitarian crises that seemingly take the form of perpetual
human suffering. Today, approximately 125,000,000 people require humanitarian assistance as the result of famine, war,
geopolitical conflict, and natural disasters. A core component of this suffering is afflictions related to human health, where
disturbances strain or overwhelm the existing healthcare infrastructure to create the conditions for an increase in morbidities and
co-morbidities. One of the more startling elements is the loss of life to preventable medical conditions that were not properly
treated or even diagnosed in the field, and is often due to the limited interventional capacity that medical teams and humanitarian
practitioners have in these scenarios. These individuals are often hindered by medical equipment deficiencies or devices not
meant to function in austere conditions. The development of highly versatile, feasible, and cost-effective medical devices and
technologies that can be deployed in the field is essential to enhancing medical care in unconventional settings. In this book we
examine the nature of the creative problem-solving paradigm, and dissect the intersection of frugal, disruptive, open, and reverse
innovation processes in advancing humanitarian medicine. Specifically, we examine the feasible deployment of these devices and
technologies in unconventional environments not only by humanitarian aid and disaster relief agencies, but also by crisis-affected
communities themselves. The challenge is complex, but the financial support and technical development of innovative solutions for
the delivery of humanitarian aid is a process in which everyone is a stakeholder.
Image-guided therapy (IGT) uses imaging to improve the localization and targeting of diseased tissue and to monitor and control
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treatments. During the past decade, image-guided surgeries and image-guided minimally invasive interventions have emerged as
advances that can be used in place of traditional invasive approaches. Advanced imaging technologies such as magnetic
resonance imaging (MRI), computed tomography (CT), and positron emission tomography (PET) entered into operating rooms and
interventional suites to complement already-available routine imaging devices like X-ray and ultrasound. At the same time,
navigational tools, computer-assisted surgery devices, and image-guided robots also became part of the revolution in
interventional radiology suites and the operating room. Intraoperative Imaging and Image-Guided Therapy explores the
fundamental, technical, and clinical aspects of state-of the-art image-guided therapies. It presents the basic concepts of image
guidance, the technologies involved in therapy delivery, and the special requirements for the design and construction of imageguided operating rooms and interventional suites. It also covers future developments such as molecular imaging-guided surgeries
and novel innovative therapies like MRI-guided focused ultrasound surgery. IGT is a multidisciplinary and multimodality field in
which teams of physicians, physicists, engineers, and computer scientists collaborate in performing these interventions, an
approach that is reflected in the organization of the book. Contributing authors include members of the National Center of ImageGuided Therapy program at Brigham and Women’s Hospital and international leaders in the field of IGT. The book includes
coverage of these topics: - Imaging methods, guidance technologies, and the therapy delivery systems currently used or in
development. - Clinical applications for IGT in various specialties such as neurosurgery, ear-nose-and-throat surgery,
cardiovascular surgery, endoscopies, and orthopedic procedures. - Review and comparison of the clinical uses for IGT with
conventional methods in terms of invasiveness, effectiveness, and outcome. - Requirements for the design and construction of
image-guided operating rooms and interventional suites.
The application of computer-aided planning, navigation and robotics in surgery provides significant advantages due to todayOCOs
sophisticated techniques of patient-data visualization in combination with the flexibility and precision of novel robots. Robotic
surgery is set to revolutionize surgical procedures. Augmented with 3D image-guidance technology these tools give finer control
over sensitive movements in diseased areas and therefore allow more surgical procedures to be performed using minimally
invasive techniques. This book provides an overview of new image-guided procedures in all areas of medical application. The
proceedings have been selected for coverage in: . OCo Index to Scientific & Technical Proceedings- (ISTP- / ISI Proceedings).
OCo Index to Scientific & Technical Proceedings (ISTP CDROM version / ISI Proceedings). OCo CC Proceedings OCo
Engineering & Physical Sciences. OCo CC Proceedings OCo Biomedical, Biological & Agricultural Sciences."
Abdominal Imaging, a title in the Expert Radiology Series, edited by Drs. Dushyant Sahani and Anthony Samir, is a
comprehensive reference that encompasses both GI and GU radiology. It provides richly illustrated, advanced guidance to help
you overcome the full range of diagnostic, therapeutic, and interventional challenges in abdominal imaging and combines an
image-rich, easy-to-use format with the greater depth that experienced practitioners need. Select the best imaging approaches
and effectively interpret your findings by comparing them to thousands of images that represent every modality and every type of
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abdominal imaging. Find detailed, expert guidance on all diagnostic, therapeutic, and interventional aspects of abdominal imaging
in one authoritative source, including challenging topics such as Oncologic Assessment of Tumor Response and How to Scan a
Difficult Patient. Efficiently locate the information you need with a highly templated, well-organized, at-a-glance organization.
The book starts with an overview of the role of cities in climate change and environmental pollution worldwide, followed by the
concept description of smart cities and their expected features, focusing on green technology innovation. This book explores the
energy management strategies required to minimize the need for huge investments in high-capacity transmission lines from distant
power plants. A new range of renewable energy technologies modified for installation in cities like small wind turbines, micro-CHP
and heat pumps are described. The overall objective of this book is to explore all the green and smart technologies for designing
green smart cities.
Computed Tomography (CT), and in particular multi-detector-row computed tomography (MDCT), is a powerful non-invasive
imaging tool with a number of advantages over the others non- invasive imaging techniques. CT has evolved into an indispensable
imaging method in clinical routine. It was the first method to non-invasively acquire images of the inside of the human body that
were not biased by superimposition of distinct anatomical structures. The first generation of CT scanners developed in the 1970s
and numerous innovations have improved the utility and application field of the CT, such as the introduction of helical systems that
allowed the development of the "volumetric CT" concept. In this book we want to explore the applications of CT from medical
imaging to other fields like physics, archeology and computer aided diagnosis. Recently interesting technical, anthropomorphic,
forensic and archeological as well as paleontological applications of computed tomography have been developed. These
applications further strengthen the method as a generic diagnostic tool for non- destructive material testing and three-dimensional
visualization beyond its medical use.
Multidetector-row CT has dramatically improved the results of computed tomography in all clinical applications, but its beneficial
impact has been most striking in vascular imaging. The simplicity of acquisition and the wide availability of equipment make this
modality especially suitable for routine clinical application. In this book the basic aspects of multidetector-row CT angiography are
comprehensively reviewed. Individual chapters are included on technical principles, image processing techniques and contrast
agent administration. All clinical applications are then discussed in depth, with lucid descriptions of the examination technique for
particular clinical indications and of the findings that characterize specific diseases. Limitations and advantages in comparison with
other imaging modalities are considered. A large number of high-quality black and white and color illustrations help to explain the
clinical findings.
Image Guided Radiation Therapy (IGRT) is a true revolution in the field of radiation oncology. IGRT provides the unprecedented
means of conforming does to the shape of the target tissues in 3-dimensions reducing the risk of complications thereby improving
the quality of life of irradiated patients. Moreover, IGRT provides the means to deliver higher than conventional doses thus
improving the chance of cure in these patients. Despite its established benefits, several barriers exist to the widespread clinical
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implementation of IGRT. In the past, great concerns existed regarding the large capital outlay needed for both software and
hardware. This barrier is less relevant today given the increased reimbursements possible with IGRT. Today, the most significant
barrier is education. IGRT is a fundamentally new approach to both treatment planning and delivery. Adoption of the IGRT
approach entails new ways of thinking in regard to patient selection, treatment planning and quality assurance measures.
Unfortunately, apart from a few University-based short courses, limited resources are available for the physician and physicist
interested in learning IGRT.
Respiratory motion causes an important uncertainty in radiotherapy planning of the thorax and upper abdomen. The main
objective of radiation therapy is to eradicate or shrink tumor cells without damaging the surrounding tissue by delivering a high
radiation dose to the tumor region and a dose as low as possible to healthy organ tissues. Meeting this demand remains a
challenge especially in case of lung tumors due to breathing-induced tumor and organ motion where motion amplitudes can
measure up to several centimeters. Therefore, modeling of respiratory motion has become increasingly important in radiation
therapy. With 4D imaging techniques spatiotemporal image sequences can be acquired to investigate dynamic processes in the
patient’s body. Furthermore, image registration enables the estimation of the breathing-induced motion and the description of the
temporal change in position and shape of the structures of interest by establishing the correspondence between images acquired
at different phases of the breathing cycle. In radiation therapy these motion estimations are used to define accurate treatment
margins, e.g. to calculate dose distributions and to develop prediction models for gated or robotic radiotherapy. In this book, the
increasing role of image registration and motion estimation algorithms for the interpretation of complex 4D medical image
sequences is illustrated. Different 4D CT image acquisition techniques and conceptually different motion estimation algorithms are
presented. The clinical relevance is demonstrated by means of example applications which are related to the radiation therapy of
thoracic and abdominal tumors. The state of the art and perspectives are shown by an insight into the current field of research.
The book is addressed to biomedical engineers, medical physicists, researchers and physicians working in the fields of medical
image analysis, radiology and radiation therapy.
The Global Practice of Forensic Science presents histories, issues, patterns, and diversity in the applications of international
forensic science. Written by 64 experienced and internationally recognized forensic scientists, the volume documents the practice
of forensic science in 28 countries from Africa, the Americas, Asia, Australia and Europe. Each country’s chapter explores factors
of political history, academic linkages, the influence of individual cases, facility development, types of cases examined, integration
within forensic science, recruitment, training, funding, certification, accreditation, quality control, technology, disaster
preparedness, legal issues, research and future directions. Aimed at all scholars interested in international forensic science, the
volume provides detail on the diverse fields within forensic science and their applications around the world.
This book addresses the challenges companies face when different customer value propositions require them to pursue a
differentiated supply chain strategy. It provides practical insights on how to achieve successful supply chain segmentation and
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presents the benefits this can yield for companies on the basis of best-in-class industry case studies from Gardena, Philips
Luminaire, Siemens Healthcare and Volvo Construction Equipment. Drawing on these examples, it provides recommendations
and solutions on how to define supply chain segmentation, and how to set up and implement a transformation program.
Furthermore, it presents an in-depth discussion of the current theoretical background of supply chain segmentation and introduces
the current trends and available frameworks. Offering readers specific, pragmatic guidance on the main challenges and
opportunities and proposing ways to effectively measure efficiency and performance, the book concludes with the do’s, don’ts
and most important aspects to keep in mind when considering an end-to-end segmentation.
Intraoperative imaging technologies have taken an ever-increasing role in the daily practice of neurosurgeons and the increasing
attention and interest necessitated international interaction and collaboration. The Intraoperative Imaging Society was formed in
2007. This book brings together highlights from the second meeting of the Intraoperative Imaging Society, which took place in
Istanbul-Turkey from June 14 to 17, 2009. Included within the contents of the book is an overview of the emergence and
development of the intraoperative imaging technology as well as a glimpse on where the technology is heading. This is followed by
in detail coverage of intraoperative MRI technology and sections on intraoperative CT and ultrasonography. There are also
sections on multimodality integration, intraoperative robotics and other intraoperative technologies. We believe that this book will
provide an up-to date and comprehensive general overview of the current intraoperative imaging technology as well as detailed
discussions on individual techniques and clinical results.
The Third Edition of this classic text presents the basic concepts of PET imaging technology. Topics include basic physics of PET
imaging; detectors, scanners and data collection; storage, display, and PACS; PET radionuclides and radiopharmaceuticals;
reimbursement for PET procedures; and performance of PET studies. This revised edition is thoroughly updated and includes
information on new PET scanning detectors and PET/MRI scanners; PET/MRI data acquisition; software packages; recently
developed PET radiopharmaceuticals; and new procedures for PET studies. To maximize understanding, the book includes
pertinent basic science principles, equations, sample problems and practice questions. Basics of PET Imaging, Third Edition, is an
ideal resource for nuclear medicine physicians, residents and technologists.
The book has two intentions. First, it assembles the latest research in the field of medical imaging technology in one place.
Detailed descriptions of current state-of-the-art medical imaging systems (comprised of x-ray CT, MRI, ultrasound, and nuclear
medicine) and data processing techniques are discussed. Information is provided that will give interested engineers and scientists
a solid foundation from which to build with additional resources. Secondly, it exposes the reader to myriad applications that
medical imaging technology has enabled.
The field of molecular imaging of living subjects have evolved considerably and have seen spectacular advances in chemistry,
engineering and biomedical applications. This textbook was designed to fill the need for an authoritative source for this multidisciplinary field. We have been fortunate to recruit over 80 leading authors contributing 75 individual chapters. Given the
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multidisciplinary nature of the field, the book is broken into six different sections: "Molecular Imaging technologies", "Chemistry",
"Molecular Imaging in Cell and Molecular Biology", "Applications of Molecular Imaging", "Molecular Imaging in Drug Evaluation"
with the final section comprised of chapters on computation, bioinformatics and modeling. The organization of this large amount of
information is logical and strives to avoid redundancies among chapters. It encourages the use of figures to illustrate concepts and
to provide numerous molecular imaging examples.
This book provides a concise overview of emerging technologies in the field of modern neuroimaging. Fundamental principles of
the main imaging modalities are described as well as advanced imaging techniqes including diffusion weighted imaging, perfusion
imaging, arterial spin labeling, diffusion tensor imaging, intravoxel incoherent motion, MR spectroscopy, functional MRI, and
artificial intelligence. The physical concepts underlying each imaging technique are carefully and clearly explained in a way suited
to a medical audience without prior technical knowledge. In addition, the clinical applications of the various techniques are
described with the aid of illustrative clinical examples. Helpful background information is also presented on the core principles of
MRI and the evolution of neuroimaging, and important references to current medical research are highlighted. The book will meet
the needs of a range of non-technological professionals with an interest in advanced neuroimaging, including radiology
researchers and clinicians in the fields of neurology, neurosurgery, and psychiatry.
Significant development made in the Siemens CT scanner SOMATOM PLUS have opened new possibilities for diagnostic imaging
in computed tomography. Spiral CT with a continously rotating X-ray tube and synchronous table increments for up to 60 cm in
less than half a minute make radiological diagnosis more accurate. Blind gaps are no longer a major problem, and all structures,
especially in the lungs, can be identified and diagnosed. The practical experience of an expert groupof clinical researchers and
physicists is now made available in this book.
This book offers a lucid and comprehensive account of research and development trends of physics, engineering, mathematics
and computer sciences in biomedical engineering. Contributions from industry, clinics, universities and research labs are reviewed.
Coverage focuses on medical imaging, medical image processing, computer-assisted surgery, biomechanics, biomedical optics
and laser medicine. The book is designed and written to give insight to recent engineering, clinical and mathematical studies.
Written by the chief physicist at Johns Hopkins University Hospital, this easy-to-read short textbook explains the physics behind
multi-detector CT technology, particularly newer, more complex technology. The focus is on principles of physics, effects of scan
parameters on image quality, and optimum radiation dosage. The book includes numerous key points summaries and questions to
assist in exam preparation.
This book offers a comprehensive and topical depiction of advances in CT imaging. CT has become a leading medical imaging
modality, thanks to its superb spatial and temporal resolution to depict anatomical details. New advances have further extended
the technology to provide physiological information, enabling a wide and expanding range of clinical applications. The text covers
the latest advancements in CT technology and clinical applications for a variety of CT types and imaging methods. The content is
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presented in seven parts to offer a structure across a board coverage of CT: CT Systems, CT Performance, CT Practice, Spectral
CT, Quantitative CT, Functional CT, and Special Purpose CT. Each contain chapters written by leading experts in the field,
covering CT hardware and software innovations, CT operation, CT performance characterization, functional and quantitative
applications, and CT systems devised for specific anatomical applications. This book is an ideal resource for practitioners of CT
applications in medicine, including physicians, trainees, engineers, and scientists.

This is the second, revised edition of the very successful volume on multislice CT published only 2 years ago. A second
edition became necessary so swiftly due to the rapid technical developments in multi-detector row technology; a huge
amount of new experimental and clinical data has recently become available. This book is the most comprehensive up-todate work on all aspects of the clinical applications of this fascinating imaging technique. It contains information on the
very latest developments in the field, as well as numerous superb illustrations. I am very much indebted to the editors of
this volume, M. F. Reiser, M. Takahashi, M.Modic and C.R.Becker - all renowned international experts in computer
tomogra phy - for the immense dedication and tireless effort involved in preparing and editing this superb volume in a
record brief period of time. I would like to congratulate the editors and the contributing authors, all selected for their
exceptional expertise, on the outstanding quality of the different chapters and the wide range of topics covered.
When the domestic government, the private sector, and people in various professional fields talk about long-term care
issues, they all focus on creating a warm and home-like care institution. However, we actively emphasize the importance
of community-based long-term care. For “aging in place”, the development of domestic non-institutional care is still in its
infancy, and some long-term care needs must still be met through institutional care, and the facilitation of the extension or
outreach of community-based care and respite service platforms for the development of community-based long-term care
still rely on institutional care. The history of the development of long-term care in Taiwan is much shorter than that of
Japan, Europe, the United States, and Canada. Despite years of hard work and rapid development, the long-term care
resources needed to establish a complete system in terms of universalization, fairness, accessibility, and selectivity are
not available. In the future, based on the soundness of institutional care, it hoped that outreach will move toward the
goals of community care and aging in place. We hope the studies in this Special Issue will help further develop clinical
medicine for healthcare and stainability.
Essential for students, science and medical graduates who want to understand the basic science of Positron Emission
Tomography (PET), this book describes the physics, chemistry, technology and overview of the clinical uses behind the
science of PET and the imaging techniques it uses. In recent years, PET has moved from high-end research imaging tool
used by the highly specialized to an essential component of clinical evaluation in the clinic, especially in cancer
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management. Previously being the realm of scientists, this book explains PET instrumentation, radiochemistry, PET data
acquisition and image formation, integration of structural and functional images, radiation dosimetry and protection, and
applications in dedicated areas such as drug development, oncology, and gene expression imaging. The technologist,
the science, engineering or chemistry graduate seeking further detailed information about PET, or the medical advanced
trainee wishing to gain insight into the basic science of PET will find this book invaluable. This book is primarily
repackaged content from the Basic Science section of the 'big' Valk book on PET. It contains new, completely revised
and unchanged chapters covering the "basic sciences" section of the main book - total 18 chapters: 2 new (chapters 1,
16) 8 completely revised (chapters 4, 5, 8, 13, 14, 15, 17, 18) 3 minor corrections (chapters 2, 6, 11) 5 unchanged
(chapters 3, 7, 9, 10, 12)
New Techniques in Cardiothoracic Imaging emphasizes emerging methods in computed tomography, magnetic
resonance imaging, positron-emission tomography, and similar technology. Effective use of these tools can facilitate the
identification, analysis, and treatment of diseases and disorders commonly encountered in daily clinical practice. The
contribu
This book provides a comprehensive and up-to-date overview of the continuously evolving field of dual-energy CT
(DECT). An introductory section presents information on the physical and technical background of DECT and considers
nonspecific and specific software advantages. Clinical applications of DECT in the evaluation of retroperitoneal viscera
are then addressed in detail with the help of high-quality illustrations. Particular attention is devoted to the most recent
DECT study protocols, software, and applications in aortic, renal, pancreatic, and adrenal disease. A number of case
studies are reported that elucidate the advantages of DECT, and the relevant literature is extensively discussed. The
book closes by considering radiation dose and dose-saving measures. The simple and practical approach offered by this
book will assist radiologists in the optimal routine use and interpretation of DECT in different retroperitoneal sites and
radiology technologists in the choice of settings and parameters.
This book is a complete guide to intraoperative imaging in neurosurgery. Divided into eighteen sections, the text begins
with an introduction to the history of neuroimaging and an overview of intraoperative imaging in neurosurgery. The
following chapters discuss different types of intraoperative imaging techniques (magnetic resource imaging, computed
tomography, ultrasound) and the use of each of these techniques during different surgical procedures, including epilepsy
surgery, pituitary surgeries, skull base surgeries, cerebrovascular surgeries and more. A complete chapter is dedicated to
multimodality imaging and the final chapter considers the future of navigation and intraoperative imaging. Intraoperative
photographs and figures further enhance the comprehensive text. Key points Comprehensive guide to intraoperative
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imaging in neurosurgery Covers different types of imaging techniques (MRI, CT, Ultrasound) Complete chapter dedicated
to multimodality imaging Includes intraoperative photographs and figures
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