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Explore the comprehensive world of ion beam therapy, delving into its foundational principles, un-
derstanding the cutting-edge technology behind it, and examining its diverse and crucial clinical 
applications in modern medicine. This advanced form of radiation therapy offers precise treatment 
options for various conditions, enhancing patient outcomes.
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Ion Beam Therapy

The book provides a detailed, up-to-date account of the basics, the technology, and the clinical use of 
ion beams for radiation therapy. Theoretical background, technical components, and patient treatment 
schemes are delineated by the leading experts that helped to develop this field from a research niche 
to its current highly sophisticated and powerful clinical treatment level used to the benefit of cancer 
patients worldwide. Rather than being a side-by-side collection of articles, this book consists of related 
chapters. It is a common achievement by 76 experts from around the world. Their expertise reflects 
the diversity of the field with radiation therapy, medical and accelerator physics, radiobiology, computer 
science, engineering, and health economics. The book addresses a similarly broad audience ranging 
from professionals that need to know more about this novel treatment modality or consider to enter the 
field of ion beam therapy as a researcher. However, it is also written for the interested public and for 
patients who might want to learn about this treatment option.

Proton and Carbon Ion Therapy

Proton and Carbon Ion Therapy is an up-to-date guide to using proton and carbon ion therapy in modern 
cancer treatment. The book covers the physics and radiobiology basics of proton and ion beams, 
dosimetry methods and radiation measurements, and treatment delivery systems. It gives practical 
guidance on patient setup, target localization, and treatment planning for clinical proton and carbon ion 
therapy. The text also offers detailed reports on the treatment of pediatric cancers, lymphomas, and 
various other cancers. After an overview, the book focuses on the fundamental aspects of proton and 
carbon ion therapy equipment, including accelerators, gantries, and delivery systems. It then discusses 
dosimetry, biology, imaging, and treatment planning basics and provides clinical guidelines on the use 
of proton and carbon ion therapy for the treatment of specific cancers. Suitable for anyone involved 
with medical physics and radiation therapy, this book offers a balanced and critical assessment of 
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state-of-the-art technologies, major challenges, and the future outlook of proton and carbon ion therapy. 
It presents a thorough introduction for those new to the field while providing a helpful, up-to-date 
reference for readers already using the therapy in clinical settings.

Relative Biological Effectiveness in Ion Beam Therapy

This publication covers all the aspects of the relative biological effectiveness (RBE) of ion beams, 
including laboratory measurements of RBE and the important variables that influence it, dose related 
quantities and units, and approaches to the clinical use of the concept of RBE based on experimental 
findings, theoretical models, and previous clinical experience with fast neutrons and ions. This publi-
cation is the result of a joint initiative of the IAEA and ICRU (International Commission on Radiation 
Units and Measurements). It is the only current extensive review of ion beam RBE, and it is expected 
to be a reference volume for existing and future centres employing ion beams for therapeutic use.

Towards Offline PET Monitoring at a Cyclotron-Based Proton Therapy Facility

Matthias Würl presents two essential steps to implement offline PET monitoring of proton dose delivery 
at a clinical facility, namely the setting up of an accurate Monte Carlo model of the clinical beamline and 
the experimental validation of positron emitter production cross-sections. In the first part, the field size 
dependence of the dose output is described for scanned proton beams. Both the Monte Carlo and an 
analytical computational beam model were able to accurately predict target dose, while the latter tends 
to overestimate dose in normal tissue. In the second part, the author presents PET measurements of 
different phantom materials, which were activated by the proton beam. The results indicate that for an 
irradiation with a high number of protons for the sake of good statistics, dead time losses of the PET 
scanner may become important and lead to an underestimation of positron-emitter production yields.

Image-Based Computer-Assisted Radiation Therapy

This book provides a comprehensive overview of the state-of-the-art computational intelligence re-
search and technologies in computer-assisted radiation therapy based on image engineering. It also 
traces major technical advancements and research findings in the field of image-based computer-as-
sisted radiation therapy. In high-precision radiation therapies, novel approaches in image engineering 
including computer graphics, image processing, pattern recognition, and computational anatomy play 
important roles in improving the accuracy of radiation therapy and assisting decision making by 
radiation oncology professionals, such as radiation oncologists, radiation technologists, and medical 
physicists, in each phase of radiation therapy. All the topics presented in this book broaden understand-
ing of the modern medical technologies and systems for image-based computer-assisted radiation 
therapy. Therefore this volume will greatly benefit not only radiation oncologists and radiologists but 
also radiation technologists, professors in medical physics or engineering, and engineers involved in 
the development of products to utilize this advanced therapy.

Physics of Thermal Therapy

The field of thermal therapy has been growing tenaciously in the last few decades. The application 
of heat to living tissues, from mild hyperthermia to high-temperature thermal ablation, has produced 
a host of well-documented genetic, cellular, and physiological responses that are being researched 
intensely for medical applications, particularly fo

Practical Radiation Oncology Physics E-Book

Perfect for radiation oncologists, medical physicists, and residents in both fields, Practical Radiation 
Oncology Physics provides a concise and practical summary of the current practice standards in 
therapeutic medical physics. A companion to the fourth edition of Clinical Radiation Oncology, by Drs. 
Leonard Gunderson and Joel Tepper, this indispensable guide helps you ensure a current, state-of-the 
art clinical practice. Covers key topics such as relative and in-vivo dosimetry, imaging and clinical 
imaging, stereotactic body radiation therapy, and brachytherapy. Describes technical aspects and 
patient-related aspects of current clinical practice. Offers key practice guideline recommendations from 
professional societies throughout — including AAPM, ASTRO, ABS, ACR, IAEA, and others. Includes 
therapeutic applications of x-rays, gamma rays, electron and charged particle beams, neutrons, and 
radiation from sealed radionuclide sources, plus the equipment associated with their production, use, 
measurement, and evaluation. Features a "For the Physician" box in each chapter, which summarizes 



the key points with the most impact on the quality and safety of patient care. Provides a user-friendly 
appendix with annotated compilations of all relevant recommendation documents. Medicine eBook is 
accessible on a variety of devices.

Practical Essentials of Intensity Modulated Radiation Therapy

The third edition of Intensity Modulated Radiation Therapy was written to enhance the reader’s 
understanding of the cutting-edge technology of Intensity Modulated Radiation Therapy. It is designed 
to both update old readers and inform new readers about the complexities and details of clinical 
management. This completely updated edition provides a step-by-step, practical approach to the use of 
IMRT in the evaluation and treatment of cancer patients. Because of IMRT’s ability to employ individually 
controlled beamlets, it is an extremely promising technique, especially when paired with CT, PET, 
and/or MRI. With these improved procedures, doctors and clinicians will be able to take high resolution 
images of tumors while minimizing dosages to surrounding tissue. In order to focus on the most up 
to date IMRT techniques, the introductory chapters have been condensed to provide a brief overview 
of IMRT physics, mechanics and quality assurance, and also CT and MR imaging. To help assist in 
clinical decision-making it provides the reader with more than 700 full-color illustrations, IMRT tables 
and clear, straightforward descriptions that address a range of tumor types and sites including head 
and neck, urinary, and gynecologic cancers.

Clinical Applications of the Electron Beam

There has been an explosion in the knowledge, techniques, and clinical application of radiology in all 
of its specialities. This book describes the uses of the high-energy electron beam in the treatment of 
cancer. The author uses actual clinical histories and documents, including photographs.

Tutorials in Radiotherapy Physics

The Topics Every Medical Physicist Should Know Tutorials in Radiotherapy Physics: Advanced Topics 
with Problems and Solutions covers selected advanced topics that are not thoroughly discussed in any 
of the standard medical physics texts. The book brings together material from a large variety of sources, 
avoiding the need for you to search through and digest the vast research literature. The topics are math-
ematically developed from first principles using consistent notation. Clear Derivations and In-Depth 
Explanations The book offers insight into the physics of electron acceleration in linear accelerators 
and presents an introduction to the study of proton therapy. It then describes the predominant method 
of clinical photon dose computation: convolution and superposition dose calculation algorithms. It also 
discusses the Boltzmann transport equation, a potentially fast and accurate method of dose calculation 
that is an alternative to the Monte Carlo method. This discussion considers Fermi–Eyges theory, which 
is widely used for electron dose calculations. The book concludes with a step-by-step mathematical 
development of tumor control and normal tissue complication probability models. Each chapter includes 
problems with solutions given in the back of the book. Prepares You to Explore Cutting-Edge Research 
This guide provides you with the foundation to read review articles on the topics. It can be used for 
self-study, in graduate medical physics and physics residency programs, or in vendor training for linacs 
and treatment planning systems.

Radiation Effects in Polymeric Materials

�This book provides an introduction of how radiation is processed in polymeric materials, how materials 
properties are affected and how the resulting materials are analyzed. It covers synthesis, characteri-
zation, or modification of important materials, e.g. polycarbonates, polyamides and polysaccharides, 
using radiation. For example, a complete chapter is dedicated to the characterization of biodegradable 
polymers irradiated with low and heavy ions. This book will be beneficial to all polymer scientists in 
the development of new macromolecules and to all engineers using these materials in applications. 
It summarizes the fundamental knowledge and latest innovations in research fields from medicine to 
space.

Charged Particles in Oncology

High-energy charged particles represent a cutting-edge technique in radiation oncology. Protons and 
carbon ions are used in several centers all over the world for the treatment of different solid tumors. 
Typical indications are ocular malignancies, tumors of the base of the skull, hepatocellular carcinomas 



and various sarcomas. The physical characteristics of the charged particles (Bragg peak) allow sparing 
of much more normal tissues than it is possible using conventional X-rays, and for this reason all 
pediatric tumors are considered eligible for protontherapy. Ions heavier than protons also display special 
radiobiological characteristics, which make them effective against radioresistant and hypoxic tumors. 
On the other hand, protons and ions with high charge (Z) and energy (HZE particles) represent a major 
risk for human space exploration. The main late effect of radiation exposure is cancer induction, and 
at the moment the dose limits for astronauts are based on cancer mortality risk. The Mars Science 
Laboratory (MSL) measured the dose on the route to Mars and on the planet’s surface, suggesting 
that a human exploration missions will exceed the radiation risk limits. Notwithstanding many studies 
on carcinogenesis induced by protons and heavy ions, the risk uncertainty remains very high. In this 
research topic we aim at gathering the experiences and opinions of scientists dealing with high-energy 
charged particles either for cancer treatment or for space radiation protection. Clinical results with 
protons and heavy ions, as well as research in medical physics and pre-clinical radiobiology are 
reported. In addition, ground-based and spaceflight studies on the effects of space radiation are 
included in this book. Particularly relevant for space studies are the clinical results on normal tissue 
complications and second cancers. The eBook nicely demonstrates that particle therapy in oncology 
and protection of astronauts from space radiation share many common topics, and can learn from each 
other.

Visualization, Visual Analytics and Virtual Reality in Medicine

Visualization, Visual Analytics and Virtual Reality in Medicine: State-of-the-art Techniques and Ap-
plications describes important techniques and applications that show an understanding of actual 
user needs as well as technological possibilities. The book includes user research, for example, task 
and requirement analysis, visualization design and algorithmic ideas without going into the details of 
implementation. This reference will be suitable for researchers and students in visualization and visual 
analytics in medicine and healthcare, medical image analysis scientists and biomedical engineers 
in general. Visualization and visual analytics have become prevalent in public health and clinical 
medicine, medical flow visualization, multimodal medical visualization and virtual reality in medical 
education and rehabilitation. Relevant applications now include digital pathology, virtual anatomy and 
computer-assisted radiation treatment planning. Combines visualization, virtual reality and analytics 
Written by leading researchers in the field Gives the latest state-of-the-art techniques and applications

Levitt and Tapley's Technological Basis of Radiation Therapy

This book presents the structure formation and dynamics of animate and inanimate matter on the 
nanometre scale. This is a new interdisciplinary field known as Meso-Bio-Nano (MBN) science that lies 
at the intersection of physics, chemistry, biology and material science. Special attention in the book 
is devoted to investigations of the structure, properties and dynamics of complex MBN systems by 
means of photonic, electronic, heavy particle and atomic collisions. This includes problems of fusion and 
fission, fragmentation, surfaces and interfaces, reactivity, nanoscale phase and morphological transi-
tions, irradiation-driven transformations of complex molecular systems, collective electron excitations, 
radiation damage and biodamage, channeling phenomena and many more. Emphasis in the book is 
placed on the theoretical and computational physics research advances in these areas and related 
state-of-the-art experiments. Particular attention in the book is devoted to the utilization of advanced 
computational techniques and high-performance computing in studies of the dynamics of systems.

Dynamics of Systems on the Nanoscale

Intensity modulated radiation therapy (IMRT) has become standard of care for most cancer sites 
that are managed by radiation therapy. This book documents the evolution of this technology over 
35 years to the current level of volumetric arc modulated therapy (VMAT). It covers every aspect of 
this radiation treatment technology, including the fundamentals of IMRT/VMAT, basic principles and 
advanced processes for implementation. The physics of IMRT is followed by the clinical application 
in major disease sites such as central nervous system, head and neck, breast, lung, prostate and 
cervix. It also provides updated references on each component of IMRT/VMAT. This book is written by 
leading experts in the field with extensive clinical experience in the practice and implementation of this 
technology. Part of IPEM-IOP Series in Physics and Engineering in Medicine and Biology.

Intensity Modulated Radiation Therapy



External beam therapy is the most common form of radiotherapy, delivering ionizing radiation such as 
high-energy x-rays, gamma rays, or electron beams directly into the location of the patient's tumour. 
Now in its third edition, this book is an essential, practical guide to external beam radiotherapy planning 
and delivery, covering the rapid technological advances made in recent years. The initial chapters give 
a detailed insight into the fundamentals of clinical radiotherapy. This is followed by systematic details for 
each tumour site commonly treated with radiotherapy, covering indications, treatment, and planning. 
The final chapter covers the all important aspect of quality assurance in radiotherapy delivery. This 
third edition has been fully updated and revised to reflect new techniques, including details of intensity 
modulated radiotherapy (IMRT), image guided radiotherapy (IGRT), stereotactic body radiotherapy 
(SBRT), and proton therapy. Written by experts in each field, External Beam Therapy is an invaluable 
companion to professionals and trainees in medical physics, therapeutic radiology, and clinical or 
radiation oncology. ABOUT THE SERIES Radiotherapy remains the major non-surgical treatment 
modality for the management of malignant disease. It is based on the application of the principles 
of applied physics, radiobiology, and tumour biology to clinical practice. Each volume in the series 
takes the reader through the basic principles of the use of ionizing radiation and then develops this by 
individual sites. This series of practical handbooks is aimed at physicians both training and practising 
in radiotherapy, as well as medical physics, dosimetrists, radiographers, and senior nurses.

External Beam Therapy

High-LET Radiations in Clinical Radiotherapy covers the proceedings of the 3rd Meeting on Fundamen-
tal and Practical Aspects of the Application of Fast Neutrons and other High-LET Particles in Clinical 
Radiotherapy. The title presents papers that report the experiences in utilizing High-LET radiations in 
clinical radiotherapy. The coverage of the text includes observations on the reactions of normal and 
malignant tissues to a standard dose; and clinical observations of early and late normal tissue injury 
and tumor control in patients receiving fast neutron irradiation. The selection also covers results of fast 
neutron radiotherapy at Amsterdam; and results of clinical applications with fast neutrons in Edinburgh. 
The book will be of great use to students and practitioners of medical technology.

High-LET Radiations in Clinical Radiotherapy

Hadron therapy is a groundbreaking new method of treating cancer. Boasting greater precision than 
other therapies, this therapy is now utilised in many clinical settings and the field is growing. More 
than 50 medical facilities currently perform (or are planned to perform) this treatment, with this number 
set to double by 2020. This new text covers the most recent advances in hadron therapy, exploring 
the physics, technology, biology, diagnosis, clinical applications, and economics behind the therapy. 
Providing essential and up-to-date information on recent developments in the field, this book will be 
of interest to current and aspiring specialists from a wide range of backgrounds. Features: Multidis-
ciplinary approach: explores the physics, IT (big data), biology, clinical applications from imaging to 
treatment, clinical trials, and economics associated with hadron therapy Contains the latest research 
and developments in this rapidly evolving field, and integrates them into the current global challenges 
for radiation therapy Edited by recognised leaders in the field, including the co-ordinator of ENLIGHT 
(the European Network for Light Ion Hadron Therapy), with chapter contributions from international 
leading experts in the field

Ion Beams

The Committee to Assess the Current Status and Future Direction of High Magnetic Field Science 
in the United States was convened by the National Research Council in response to a request by 
the National Science Foundation. This report answers three questions: (1) What is the current state 
of high-field magnet science, engineering, and technology in the United States, and are there any 
conspicuous needs to be addressed? (2) What are the current science drivers and which scientific 
opportunities and challenges can be anticipated over the next ten years? (3) What are the principal 
existing and planned high magnetic field facilities outside of the United States, what roles have U.S. 
high field magnet development efforts played in developing those facilities, and what potentials exist 
for further international collaboration in this area? A magnetic field is produced by an electrical current 
in a metal coil. This current exerts an expansive force on the coil, and a magnetic field is "high" if it 
challenges the strength and current-carrying capacity of the materials that create the field. Although 
lower magnetic fields can be achieved using commercially available magnets, research in the highest 
achievable fields has been, and will continue to be, most often performed in large research centers 



that possess the materials and systems know-how for forefront research. Only a few high field centers 
exist around the world; in the United States, the principal center is the National High Magnetic Field 
Laboratory (NHMFL). High Magnetic Field Science and Its Application in the United States considers 
continued support for a centralized high-field facility such as NHFML to be the highest priority. This 
report contains a recommendation for the funding and siting of several new high field nuclear magnetic 
resonance magnets at user facilities in different regions of the United States. Continued advancement 
in high-magnetic field science requires substantial investments in magnets with enhanced capabilities. 
High Magnetic Field Science and Its Application in the United States contains recommendations for 
the further development of all-superconducting, hybrid, and higher field pulsed magnets that meet 
ambitious but achievable goals.

Advances in Particle Therapy

Proton Therapy Physics goes beyond current books on proton therapy to provide an in-depth overview 
of the physics aspects of this radiation therapy modality, eliminating the need to dig through infor-
mation scattered in the medical physics literature. After tracing the history of proton therapy, the 
book summarizes the atomic and nuclear physics background necessary for understanding proton 
interactions with tissue. It describes the physics of proton accelerators, the parameters of clinical 
proton beams, and the mechanisms to generate a conformal dose distribution in a patient. The text 
then covers detector systems and measuring techniques for reference dosimetry, outlines basic quality 
assurance and commissioning guidelines, and gives examples of Monte Carlo simulations in proton 
therapy. The book moves on to discussions of treatment planning for single- and multiple-field uniform 
doses, dose calculation concepts and algorithms, and precision and uncertainties for nonmoving and 
moving targets. It also examines computerized treatment plan optimization, methods for in vivo dose or 
beam range verification, the safety of patients and operating personnel, and the biological implications 
of using protons from a physics perspective. The final chapter illustrates the use of risk models for 
common tissue complications in treatment optimization. Along with exploring quality assurance issues 
and biological considerations, this practical guide collects the latest clinical studies on the use of protons 
in treatment planning and radiation monitoring. Suitable for both newcomers in medical physics and 
more seasoned specialists in radiation oncology, the book helps readers understand the uncertainties 
and limitations of precisely shaped dose distribution.

High Magnetic Field Science and Its Application in the United States

The first edition of the Encyclopedia of Cancer and Society was published in 2007 and received a 
2008 Editors’ Choice Award from Booklist. It served as a general, non-technical resource focusing 
on cancer from the perspective of the social and behavioral sciences, exploring social and economic 
impacts, the "business" of cancer, advertising of drugs and treatment centers, how behavior change 
could offer great potential for cancer prevention, environmental risks, food additives and regulation, 
the relation between race and ethnicity and cancer risk, socioeconomic status, controversies—both 
scientific and political—in cancer treatment and research, country-by-country entries on cancer around 
the world, and more. Given various developments in the field including new drug treatments, political 
controversies over use of the vaccines Gardasil and Cervarix with young girls to prevent cervical cancer, 
and unexpected upticks in the prevalence of adult smoking within the U.S. following decades of decline, 
the SAGE Encyclopedia of Cancer and Society, Second Edition serves as an updated and more current 
encyclopedia that addresses concerns pertaining to this topic. Key Features: · Approximately half of 
the 700 first-edition articles revised and updated · 30+ new entries covering new developments since 
2006 · Signed entries with cross-references · Further Readings accompanied by pedagogical elements 
· New Reader’s Guide · Updated Chronology, Resource Guide, Glossary, and through new Index The 
SAGE Encyclopedia of Cancer and Society, Second Edition serves as a reliable and precise source 
for students and researchers with an interest in social and behavioral sciences and seeks to better 
understand the continuously evolving subject matter of cancer and society.

Proton Therapy Physics

From the discovery of x-rays in 1895 through the emergence of computed tomography (CT) in the 1970s 
and magnetic resonance imaging (MRI) in the 1980s, non-invasive imaging has revolutionized the 
practice of medicine. While these technologies have thoroughly penetrated clinical practice, scientists 
continue to develop novel approaches that promise to push imaging into entirely new clinical realms, 
while addressing the issues of dose, sensitivity, or specificity that limit existing imaging approaches. 



Emerging Imaging Technologies in Medicine surveys a number of emerging technologies that have 
the promise to find routine clinical use in the near- (less than five years), mid- (five to ten years) 
and long-term (more than ten years) time frames. Each chapter provides a detailed discussion of 
the associated physics and technology, and addresses improvements in terms of dose, sensitivity, 
and specificity, which are limitations of current imaging approaches. In particular, the book focuses on 
modalities with clinical potential rather than those likely to have an impact mainly in preclinical animal 
imaging. The last ten years have been a period of fervent creativity and progress in imaging technology, 
with improvements in computational power, nanofabrication, and laser and detector technology leading 
to major new developments in phase-contrast imaging, photoacoustic imaging, and optical imaging.

The SAGE Encyclopedia of Cancer and Society

Comprehensive Biomedical Physics, Ten Volume Set is a new reference work that provides the first 
point of entry to the literature for all scientists interested in biomedical physics. It is of particularly use for 
graduate and postgraduate students in the areas of medical biophysics. This Work is indispensable to all 
serious readers in this interdisciplinary area where physics is applied in medicine and biology. Written 
by leading scientists who have evaluated and summarized the most important methods, principles, 
technologies and data within the field, Comprehensive Biomedical Physics is a vital addition to the 
reference libraries of those working within the areas of medical imaging, radiation sources, detectors, 
biology, safety and therapy, physiology, and pharmacology as well as in the treatment of different clinical 
conditions and bioinformatics. This Work will be valuable to students working in all aspect of medical 
biophysics, including medical imaging and biomedical radiation science and therapy, physiology, 
pharmacology and treatment of clinical conditions and bioinformatics. The most comprehensive work 
on biomedical physics ever published Covers one of the fastest growing areas in the physical sciences, 
including interdisciplinary areas ranging from advanced nuclear physics and quantum mechanics 
through mathematics to molecular biology and medicine Contains 1800 illustrations, all in full color

Laser-generated Ion Beams for Medical Applications

Modern cancer treatment relies on Monte Carlo simulations to help radiotherapists and clinical 
physicists better understand and compute radiation dose from imaging devices as well as exploit 
four-dimensional imaging data. With Monte Carlo-based treatment planning tools now available from 
commercial vendors, a complete transition to Monte Carlo-base

Ion Beam Radiation Therapy

Reflecting the increased importance of the collaborations between radiation oncology and informat-
ics professionals, Informatics in Radiation Oncology discusses the benefits of applying informatics 
principles to the processes within radiotherapy. It explores how treatment and imaging information 
is represented, stored, and retrieved as well as how this information relates to other patient data. 
The book deepens your knowledge of current and emerging information technology and informatics 
principles applied to radiation oncology so that all the data gathered—from laboratory results to medical 
images—can be fully exploited to make treatments more effective and processes more efficient. After 
introducing the basics of informatics and its connection to radiation oncology, the book examines the 
process of healthcare delivery in radiation oncology, the challenges of managing images in radiother-
apy, and the burgeoning field of radiogenomics. It then presents teaching, clinical trials, and research 
tools and describes open access clinical imaging archives in radiotherapy, techniques for maximizing 
information from multimodality imaging, and the roles of images in treatment planning. It also looks 
at how informatics can improve treatment planning, the safety and efficiency of delivery systems, 
image-guided patient positioning, and patient assessment. The book concludes with discussions on 
how outcomes modeling evaluates the effectiveness of treatments, how quality control informatics 
improves the reliability of processes, and how to perform quality assurance on the informatics tools. 
With contributions from a host of top international experts in radiation oncology, medical physics, and 
informatics, this book leads the way in moving the field forward. It encourages you to find new ways of 
applying informatics to radiation oncology and help your patients in their fight against cancer.

Emerging Imaging Technologies in Medicine

Improve the Accurate Detection and Diagnosis of Cancer and Other Diseases Despite the expansion 
of the CAD field in recent decades, there is currently no single book dedicated to the development and 
use of CAD systems. Filling this need, Computer-Aided Detection and Diagnosis in Medical Imaging 



covers the major technical advances and methodologies shaping the development and clinical utility of 
CAD systems in breast imaging, chest imaging, abdominal imaging, and other emerging applications. 
After a historical overview of CAD, the book is divided into four sections. The first section presents 
CAD technologies in breast imaging, which is the most advanced area of CAD application. The second 
section discusses CAD technologies in chest and abdominal imaging. The third section explores 
emerging CAD technologies in a wide range of imaging modalities designed to address a variety of 
diseases. The final section describes the current use of CAD systems in clinical practice as well as how 
CAD will play an important role in quantitative image biomarkers and imaging genomics research. This 
book brings together existing and emerging CAD approaches at a level understandable to students, 
CAD system developers, basic scientists, and physician scientists. Newcomers to CAD research will 
learn about fundamental aspects in the process of CAD system development. Developers of CAD 
systems will gain insight on designing new or improved CAD systems. Experienced researchers will 
get up-to-date information on the latest CAD technologies.

Comprehensive Biomedical Physics

Rapid advances in nanotechnology have enabled the fabrication of nanoparticles from various mate-
rials with different shapes, sizes, and properties, and efforts are ongoing to exploit these materials for 
practical clinical applications. Nanotechnology is particularly relevant in the field of oncology, as the 
leaky and chaotic vasculature of tumors—a hallmark of unrestrained growth—results in the passive 
accumulation of nanoparticles within tumors. Cancer Nanotechnology: Principles and Applications in 
Radiation Oncology is a compilation of research in the arena of nanoparticles and radiation oncology, 
which lies at the intersection of disciplines as diverse as clinical radiation oncology, radiation physics 
and biology, nanotechnology, materials science, and biomedical engineering. The book provides a 
comprehensive, cross-disciplinary survey of basic principles, research techniques, and outcomes with 
the goals of eventual clinical translation. Coverage includes A general introduction to fabrication, 
preferential tumor targeting, and imaging of nanoparticles The specific applications of nanomaterials 
in the realms of radiation therapy, hyperthermia, thermal therapy, and normal tissue protection from 
radiation exposure Outlooks for future research and clinical translation including regulatory issues 
for ultimate use of nanomaterials in humans Reflecting profound advances in the application of 
nanotechnology to radiation oncology, this comprehensive volume demonstrates how the unique 
physicochemical properties of nanoparticles lead to novel strategies for cancer treatment and detection. 
Along with various computational and experimental techniques, each chapter highlights the most 
promising approaches to the use of nanoparticles for radiation response modulation.

Monte Carlo Techniques in Radiation Therapy

The images of atrocity, either analog or digital, are always the trace of an encounter between the gaze 
of a photographer or a cameraman and a human being sufferingfrom the painful effects of man-made 
violence. The archive images resulting from such an encounter raise some inevitable questions: who 
took them and for what purpose? Is it possible to retrace the process that led to these shots? What 
do they hide behind what the eye can see? This special issue of Cinéma & Cie will not only focus on 
the production of such images, but also on their persistence on the synchronic level (in the media: 
newspapers, magazines, cinema, television, the Internet, museums...) as well as on the diachronic 
level (across time: mutation, re-editing, inversion...). From propaganda to counter-propaganda, from 
purposes of memory to artistic aims, the circulation of these images proves that repetition always 
implies difference.

Informatics in Radiation Oncology

Due to the increasing number of digital mammograms and the advent of new kinds of three-dimensional 
x-ray and other forms of medical imaging, mammography is undergoing a dramatic change. To meet 
their responsibilities, medical physicists must constantly renew their knowledge of advances in medical 
imaging or radiation therapy, and must be prepared to function at the intersection of these two 
fields. Physics of Mammographic Imaging gives an overview on the current role and future potential 
of new alternatives to mammography in the context of clinical need, complementary approaches, 
and ongoing research. This book provides comprehensive coverage on the fundamentals of image 
formation, image interpretation, analysis, and modeling. It discusses the use of mammographic imaging 
in the detection, diagnosis, treatment planning, and monitoring of breast cancer. Expert authors give 
a balanced summary of core topics such as digital mammography, contrast-enhanced mammography, 



stereomammography, breast tomosynthesis, and breast CT. The book highlights the use of mammo-
graphic imaging with complementary breast imaging modalities such as ultrasound, MRI, and nuclear 
medicine techniques. It discusses critical issues such as computer-aided diagnosis, perception, and 
quality assurance. This is an exciting time in the development of medical imaging, with many new 
technologies poised to make a substantial impact on breast cancer care. This book will help researchers 
and students get up to speed on crucial developments and contribute to future advances in the field.

Ion-beam Technology and Applications

The management of liver tumors is a nexus of interactions among multiple medical specialties, including 
radiation oncology. A multitude of liver-directed therapies are available for patients, ranging from 
surgery and liver transplantation to intra-arterial therapies, thermal ablation procedures, systemic 
therapies, and radiation treatments. With the introduction of hypofractionated irradiation, particle 
therapy, and radioembolization, there is growing interest in the use of radiation as a treatment for liver 
malignancies. This book examines basic principles of the management of liver tumors. The evolving 
roles of x-ray and particle therapies as well as radioembolization in the treatment of liver tumors is the 
main focus. A theme of multidisciplinary management is also emphasized, as surgical, interventional 
and systemic therapies are reviewed. A unique resource that discusses the role of radiation treatment 
in the context of other liver-directed therapies, Radiation Therapy for Liver Tumors is of broad interest 
to radiation oncologists, surgeons, hepatologists, medical oncologists, and radiologists.

Computer-Aided Detection and Diagnosis in Medical Imaging
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This book focuses on radiation applications in various fields such as industry, environmental con-
servation, analytical sciences, agriculture, medical diagnosis and therapy, and other areas, from 
laboratory or research scale to practical or commercial scale. The book targets rather beginning or 
young professionals in radiation chemistry, processing, biology, and medicine, among others, but also 
introduces the state of the art of the relevant fields. This volume also helps readers to understand the 
fundamentals of radiation chemistry, physics, and biology that underlie the miscellaneous applications. 
Readers will understand, for example, that industry utilizes radiation to fabricate water-absorbent 
materials or semiconductors and also that cancer patients can be cured through radiation without 
surgery. These and more facts about radiation applications are made available in this valuable book.

Cancer Nanotechnology

This publication provides guidance for designing and implementing radiotherapy programmes, taking 
into account clinical, medical physics, radiation protection and safety aspects. It reflects current require-
ments for radiotherapy infrastructure in settings with limited resources. It will be of use to professionals 
involved in the development, implementation and management of radiotherapy programmes
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Das vorliegende Werk bietet eine im deutschsprachigen Raum einzigartige, umfassende und aktuelle 
Darstellung der Medizinischen Physik. Es liefert damit das Fundament für die Anwendung physikalis-



cher Methoden in der Medizin, der Entwicklung neuer oder verbesserter Verfahren zur Untersuchung 
und Behandlung von Patienten sowie für die Bereitstellung und den Einsatz physikalischer Methoden 
in der klinischen Anwendung. Es unterstützt als Lehrbuch den Bedarf nach einer systematischen 
medizinphysikalischen Aus- und Weiterbildung von Physikern, die an medizinischen Einrichtungen tätig 
sind. Das Buch orientiert sich am Stoffkatalog der Deutschen Gesellschaft für Medizinische Physik 
(DGMP) und legt den Schwerpunkt auf die Medizinische Physik in der Radiologie und Radioonkologie. 
Das Werk ist in fünf Teile unterteilt: · In Teil I werden die Grundlagen der Strahlenphysik, der biostatistis-
chen Methoden, der Medizinischen Informatik, der organisatorischen und rechtlichen Aspekte sowie 
des Strahlenschutzes abgehandelt. · Teil II behandelt die radiologische Diagnostik und umfasst die 
bildgebenden Verfahren der Röntgendiagnostik, der Röntgen-Computertomographie, der Magnetres-
onanztomographie sowie des Ultraschalls. · Teil III beschreibt die Methoden der nuklearmedizinischen 
Diagnostik und Therapie. · In Teil IV wird die Medizinische Physik der Strahlentherapie in vertiefter 
Form dargestellt. · Teil V beschreibt ausgewählte Themen aus dem Gebiet der Medizintechnik. Zu 
allen Teilen werden Übungsaufgaben und Kontrollfragen angeboten, mit denen der Leser das Gelernte 
überprüfen kann. Ergänzend werden auf einer Website Musterlösungen, zusätzliches vertiefendes 
Text- und Bildmaterial sowie Animationen und Videos zur Verfügung gestellt. Das Buch versteht sich als 
Lehrbuch und Nachschlagewerk, das begleitend zu Weiterbildungsveranstaltungen und Studiengän-
gen oder auch zum Selbststudium auf dem Gebiet der Medizinischen Physik eingesetzt werden kann. 
Es basiert auf dem Heidelberger Weiterbildungskurs „Medizinische Physik für Physiker“ und richtet 
sich vornehmlich an Physik-Absolventen und Naturwissenschaftler mit grundlegenden physikalischen 
Kenntnissen. Die Herausgeber sind als Wissenschaftler am Deutschen Krebsforschungszentrum (dkfz) 
tätig und lehren als Professoren für Medizinische Physik an der Universität Heidelberg.
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