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Comprehensive Biomedical Physics 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
Clinical conformal radiotherapy is the holy grail of radiation treatment and is now becoming a reality through the combined efforts of physical
scientists and engineers, who have improved the physical basis of radiotherapy, and the interest and concern of imaginative radiotherapists
and radiographers. Intensity-Modulated Radiation Therapy describes in detail the physics germane to the development of a particular form of
clinical conformal radiotherapy called intensity modulated radiation therapy (IMRT). IMRT has become a topic of tremendous importance in
recent years and is now being seriously investigated for its potential to improve the outcome of radiation therapy. The book collates the stateof-the-art literature together with the author's personal research experience and that of colleagues in the field to produce a text suitable for
new research workers, Ph.D. students, and practicing radiation physicists that require a thorough introduction to IMRT. Fully illustrated,
indexed, and referenced, the book has been prepared in a form suitable for supporting a teaching course.
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.
This book is a comprehensive review of stereotactic radiosurgery (SRS) and stereotactic body radiation therapy (SBRT): its physics, clinical
evidence, indications, and future directions. The utilization of stereotactic radiosurgery (SRS) and stereotactic body radiation therapy (SBRT)
is increasing internationally because of several factors. First, it offers patients a local treatment option that has demonstrated effectiveness
similar to traditional surgery without the morbidity of general anesthesia and open surgical resection. Second, recent advancements in the
quality of scientific evidence supporting a SRS or SBRT-containing approach in patients continues to evolve and demonstrate favorable
disease-specific outcomes with little, if any, toxicity in various anatomic disease sites and for various conditions including cancer, benign
tumors, and other psychiatric and neurologic conditions. Third, and most provocatively, is the notion that definitive local therapy (i.e. SRS or
SBRT) in patients with cancer can boost the immune system to fight cancer in other sites throughout the body. While traditional medical
knowledge would suggest that all patients with metastatic cancer are incurable, there is a mounting body of evidence that there is a subset of
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these patients that can be cured with definitive SRS or SBRT. This volume thus delves into each of these benefits and aspects of treatment,
guiding physicians to the best treatment plan for their patients. Expert, international authors provide guidelines for SRS and SBRT use by
clinicians. Chapters are divided into six main sections: Radiobiology of Radiosurgery and Stereotactic Body Radiation Therapy, Intracranial
Radiosurgery Technique, Intracranial Radiosurgery by Indication, Stereotactic Body Radiation Therapy Technique, Stereotactic Body
Radiation Therapy by Indication, The Future of Radiosurgery and SBRT. Overall physics are explained, as well as specific considerations for
particular surgical tools (including the Leksell Gamma Knife and Accuray CyberKnife), techniques (including fractionated and charged particle
radiosurgery), and anatomic sites (including brain metastases, pituitary tumors, and the prostate). Detailed images and charts enhance the
chapters. This book provides physicians with a single, practical resource incorporating both of these broad categories of treatment, SRS and
SBRT, and better defines the current role and the direction of radiosurgery.
This second updated edition of the Encyclopaedia of Medical Physics contains over 3300 cross-referenced entries related to medical physics
and associated technologies. The materials are supported by over 1300 figures and diagrams. The Encyclopaedia also includes over 600
synonyms, abbreviations and other linked entries. Featuring over 100 contributors who are specialists in their respective areas, the
encyclopaedia describes new and existing methods and equipment in medical physics. This all-encompassing reference covers the key areas
of x-ray diagnostic radiology, magnetic resonance imaging (MRI), nuclear medicine, ultrasound imaging, radiotherapy, radiation protection
(both ionising and non-ionising) as well as related general terms. It has been updated throughout to include the newest technologies and
developments in the field, such as proton radiotherapy, phase contrast imaging, multi-detector computed tomography, 3D/4D imaging, new
clinical applications of various imaging modalities, and the relevant regulations regarding radiation protection and management. Features:
Contains over 3300 entries with accompanying diagrams, images, formulas, further reading, and examples Covers both the classical and
newest elements in medical imaging, radiotherapy, and radiation protection Discusses material at a level accessible to graduate and
postgraduate students in medical physics and related disciplines as well as medical specialists and researchers
This evidence-based, state of the art guide to the management of urological malignancies, including bladder cancer, prostate cancer, and
testicular cancer, is designed to serve as an easy-to-consult reference that will assist in daily decision making and the delivery of optimal care
for individual patients within a multidisciplinary setting. Readers will find up-to-date information on patient selection and the full range of
treatment modalities, including modern radiotherapy techniques, systemic chemotherapy, surgical procedures (including robotic surgery and
other minimally invasive approaches), hormonal therapies, immunotherapy, and focal therapies. With regard to radiotherapy, the coverage
encompasses everything from delineation of tumor volumes and organs at risk based on CT simulation through to delivery of stereotactic
body radiotherapy, intensity-modulated radiation therapy, tomotherapy, volumetric modulated arc therapy, and proton therapy. The authors
are leading authorities with international reputations who have been selected for their expertise in the topic that they address. The book will
be of value for all practicing urooncologists as well as other oncology fellows and residents interested in urooncology.
From background physics and biological models to the latest imaging and treatment modalities, the Handbook of Radiotherapy Physics:
Theory and Practice covers all theoretical and practical aspects of radiotherapy physics. In this comprehensive reference, each part focuses
on a major area of radiotherapy, beginning with an introduction by the editors and then subdividing into self-contained chapters. The first
three parts present the fundamentals of the underlying physics, radiobiology, and technology involved. The ensuing sections discuss the
support requirements of external beam radiotherapy, such as dose measurements, properties of clinical beams, patient dose computation,
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treatment planning, and quality assurance, followed by a part that explores exciting new advances that include developments in photon and
particle therapy. Subsequent sections examine brachytherapy using sealed and unsealed sources and provide the framework of radiation
protection, including an appendix that describes the detailed application of UK legislation. The final part contains handy tables of both
physical constants and attenuation data. To achieve safe and effective radiotherapy, there needs to be a close understanding among various
disciplines. With contributions from renowned specialists, the Handbook of Radiotherapy Physics: Theory and Practice provides essential
theoretical and practical knowledge for medical physicists, researchers, radiation oncologists, and radiation technologists.
Expand your understanding of the physics and practical clinical applications of advanced radiation therapy technologies with Khan's The
Physics of Radiation Therapy, 5th edition, the book that set the standard in the field. This classic full-color text helps the entire radiation
therapy team—radiation oncologists, medical physicists, dosimetrists, and radiation therapists—develop a thorough understanding of 3D
conformal radiotherapy (3D-CRT), stereotactic radiosurgery (SRS), high dose-rate remote afterloaders (HDR), intensity modulated radiation
therapy (IMRT), image-guided radiation therapy (IGRT), Volumetric Modulated Arc Therapy (VMAT), and proton beam therapy, as well as the
physical concepts underlying treatment planning, treatment delivery, and dosimetry. In preparing this new Fifth Edition, Dr. Kahn and new coauthor Dr. John Gibbons made chapter-by-chapter revisions in the light of the latest developments in the field, adding new discussions, a new
chapter, and new color illustrations throughout. Now even more precise and relevant, this edition is ideal as a reference book for practitioners,
a textbook for students, and a constant companion for those preparing for their board exams. Features Stay on top of the latest advances in
the field with new sections and/or discussions of Image Guided Radiation Therapy (IGRT), Volumetric Modulated Arc Therapy (VMAT), and
the Failure Mode Event Analysis (FMEA) approach to quality assurance. Deepen your knowledge of Stereotactic Body Radiotherapy (SBRT)
through a completely new chapter that covers SBRT in greater detail. Expand your visual understanding with new full color illustrations that
reflect current practice and depict new procedures. Access the authoritative information you need fast through the new companion website
which features fully searchable text and an image bank for greater convenience in studying and teaching. This is the tablet version which
does not include access to the supplemental content mentioned in the text.

This book provides a comprehensive review of mental health topics for pre- and postsurgical patients. The book discusses general
aspects of psychiatric care during the immediate pre- and postsurgical phase, such as pain management, psychopharmacological
management or legal aspects of informed consent. The volume dedicates one section to specific subspecialties, including cardiac
surgery, neurosurgery, organ transplantation, plastic surgery, bariatric surgery, and many others. Each of these chapters address
preoperative psychiatric risk factors, evaluations, impact, and management recommendations for prevention and treatment of the
most common psychiatric complications. The final section reviews the current dilemmas and questions for future research in this
field, including delirium and capacity evaluation. The text concludes with commentary written by experts in the fields of
consultation-liaison psychiatry and surgery on future directions and considerations. Perioperative Psychiatry is a valuable resource
for psychiatrists, psychologists, surgeons, trainees, nurses, social workers, and all medical professionals concerned with the
behavioral health of surgical patients.
Dr. Khan's classic textbook on radiation oncology physics is now in its thoroughly revised and updated Fourth Edition. It provides
the entire radiation therapy team—radiation oncologists, medical physicists, dosimetrists, and radiation therapists—with a thorough
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understanding of the physics and practical clinical applications of advanced radiation therapy technologies, including 3D-CRT,
stereotactic radiotherapy, HDR, IMRT, IGRT, and proton beam therapy. These technologies are discussed along with the physical
concepts underlying treatment planning, treatment delivery, and dosimetry. This Fourth Edition includes brand-new chapters on
image-guided radiation therapy (IGRT) and proton beam therapy. Other chapters have been revised to incorporate the most recent
developments in the field. This edition also features more than 100 full-color illustrations throughout. A companion Website will
offer the fully searchable text and an image bank.
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 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.
This comprehensive book covers the everyday use and underlying principles of radiation dosimeters used in radiation oncology
clinics. It provides an up-to-date reference spanning the full range of current modalities with emphasis on practical know-how. The
main audience is medical physicists, radiation oncology physics residents, and medical physics graduate students. The reader
gains the necessary tools for determining which detector is best for a given application. Dosimetry of cutting edge techniques from
radiosurgery to MRI-guided systems to small fields and proton therapy are all addressed. Main topics include fundamentals of
radiation dosimeters, brachytherapy and external beam radiation therapy dosimetry, and dosimetry of imaging modalities.
Comprised of 30 chapters authored by leading experts in the medical physics community, the book: Covers the basic principles
and practical use of radiation dosimeters in radiation oncology clinics across the full range of current modalities. Focuses on
providing practical guidance for those using these detectors in the clinic. Explains which detector is more suitable for a particular
application. Discusses the state of the art in radiotherapy approaches, from radiosurgery and MR-guided systems to advanced
range verification techniques in proton therapy. Gives critical comparisons of dosimeters for photon, electron, and proton
therapies.
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Image-Guided Neurosurgery provides readers with an update on the revolutionary improvements in imaging and visualization
relating to neurosurgery. From the development of the pneumoencephalogram, to the operating microscope, to cross sectional
imaging with CT and later MRI, to stereotaxy and neuronavigation, the ability to visualize the pathology and surrounding neural
structures has been the driving factor leading surgical innovation and improved outcomes. The book provides a comprehensive
reference on the application of contemporary imaging technologies used in neurosurgery. Specific techniques discussed include
brain biopsies, brain tumor resection, deep brain stimulation, and more. The book is ideal for neurosurgeons, interventional
radiologists, neurologists, psychiatrists, and radiologists, as well as technical experts in imaging, image analysis, computer
science, and biomedical engineering. A comprehensive reference on image-guided neurosurgery Includes coverage of
neuronavigation in cranial surgery and advanced imaging, including functional imaging, adoption of intra-operative MRI and
emerging technologies Covers all image-guided neurosurgery tools, including robotic surgical devices Ideal reference for topics
relating to neurosurgery, imaging, stereotaxis, radiosurgery, radiology, epilepsy, MRI, the use of medical robotics, lasers, and
more
Questions regarding the nature and appropriate management of cavernous malformation (CM) have clouded researchers and
those faced with making clinical decisions for several decades. CMs may be seen as an incidental finding on MRI studies, or they
may present with symptoms, such as seizures or intracranial hemorrhage, often causing severe neurologic deficit. Cavernous
Malformations of the Nervous System provides a comprehensive and authoritative review of the current practice in diagnosis and
management of these cerebrovascular disorders. Emphasis has been laid on the understanding of basic sciences with chapters
committed to understanding of CCM1, 2 and 3 genes and their role in CCM biology, as well as clinical genetics. Controversial
topics which continue to pose treatment challenges such as safety of anticoagulation and prophylactic management during
pregnancy are also discussed. This book will be of interest to basic science researchers, neurosurgeons and vascular neurologists
both in academic institutions and private practice.
Stereotactic body radiation therapy (SBRT) has emerged as an important innovative treatment for various primary and metastatic
cancers. This book provides a comprehensive and up-to-date account of the physical/technological, biological, and clinical aspects
of SBRT. It will serve as a detailed resource for this rapidly developing treatment modality. The organ sites covered include lung,
liver, spine, pancreas, prostate, adrenal, head and neck, and female reproductive tract. Retrospective studies and prospective
clinical trials on SBRT for various organ sites from around the world are examined, and toxicities and normal tissue constraints are
discussed. This book features unique insights from world-renowned experts in SBRT from North America, Asia, and Europe. It will
be necessary reading for radiation oncologists, radiation oncology residents and fellows, medical physicists, medical physics
residents, medical oncologists, surgical oncologists, and cancer scientists.
This book (vol. 1) presents the proceedings of the IUPESM World Congress on Biomedical Engineering and Medical Physics, a
triennially organized joint meeting of medical physicists, biomedical engineers and adjoining health care professionals. Besides the
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purely scientific and technological topics, the 2018 Congress will also focus on other aspects of professional involvement in health
care, such as education and training, accreditation and certification, health technology assessment and patient safety. The
IUPESM meeting is an important forum for medical physicists and biomedical engineers in medicine and healthcare learn and
share knowledge, and discuss the latest research outcomes and technological advancements as well as new ideas in both
medical physics and biomedical engineering field.

Accuracy requirements in radiation oncology have been defined in multiple publications; however, these have been
based on differing radiation technologies. In the meantime, the uncertainties in radiation dosimetry reference standards
have been reduced and more detailed patient outcome data are available. No comprehensive literature on accuracy and
uncertainties in radiotherapy has been published so far. The IAEA has therefore developed a new international
consensus document on accuracy requirements and uncertainties in radiation therapy, to promote safer and more
effective patient treatments. This publication addresses accuracy and uncertainty issues related to the vast majority of
radiotherapy departments including both external beam radiotherapy and brachytherapy. It covers clinical,
radiobiological, dosimetric, technical and physical aspects.
This book constitutes the refereed joint proceedings of the 10th International Workshop on Multimodal Learning for
Clinical Decision Support, ML-CDS 2020, and the 9th International Workshop on Clinical Image-Based Procedures, CLIP
2020, held in conjunction with the 23rd International Conference on Medical Imaging and Computer-Assisted
Intervention, MICCAI 2020, in Lima, Peru, in October 2020. The workshops were held virtually due to the COVID-19
pandemic. The 4 full papers presented at ML-CDS 2020 and the 9 full papers presented at CLIP 2020 were carefully
reviewed and selected from numerous submissions to ML-CDS and 10 submissions to CLIP. The ML-CDS papers
discuss machine learning on multimodal data sets for clinical decision support and treatment planning. The CLIP
workshops provides a forum for work centered on specific clinical applications, including techniques and procedures
based on comprehensive clinical image and other data.
This text is a concise handbook designed to assist the clinician in the implementation of Accelerated Partial Breast
Irradiation (APBI). It includes a review of the principles that underlie APBI, a practical and detailed description of each
technique for APBI, a review of current clinical results of APBI, and a review of the incidence and management of
treatment related complications. The book encompasses a number of different techniques and approaches that include
brachytherapy, intraoperative, and external beam techniques. There is currently no single source that describes these
techniques and their clinical implementation.
Cancer treatment is complex and calls for a diverse set of services. Radiation therapy is recognized as an essential tool
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in the cure and palliation of cancer. Currently, access to radiation treatment is limited in many countries and non-existent
in some. This lack of radiation therapy resources exacerbates the burden of disease and underscores the continuing
health care disparity among States. Closing this gap represents an essential measure in addressing this global health
equity problem. This publication presents a comprehensive overview of the major topics and issues to be taken into
consideration when planning a strategy to address this problem, in particular in low and middle income countries. With
contributions from leaders in the field, it provides an introduction to the achievements and issues of radiation therapy as a
cancer treatment modality around the world. Dedicated chapters focus on the new radiotherapy technologies, proton
beams, carbon ion, intraoperative radiotherapy, radiotherapy for children, treatment of HIV-AIDS malignancies, and
costing and quality management issues.
This book provides the reader with a detailed update on the use of stereotactic radiosurgery (SRS) in patients with
lesions of the brain and other parts of the body. The aim is not simply to explain the application of SRS and document its
value with reference to the author's own clinical experiences and other published evidence, but also to contextualize the
technology within a new strategic concept of cancer care. When embedded within an appropriate conceptual framework,
technology becomes pivotal in changing therapeutic strategies. A new paradigm that is increasingly impacting on clinical
practice is the oligometastatic state, on the basis that long-term survival might be achieved in patients with a low volume
and number of metastatic lesions. This book accordingly addresses the value of SRS in patients with oligometastases of
solid tumors to the brain, lung, spine, and liver. In addition, it examines the use of SRS in patients with diverse brain
lesions, early-stage stage lung cancer, liver cancer, and early-stage prostate cancer. Readers will be persuaded that
SRS, using cutting-edge imaging technologies to deliver precisely targeted radiation therapy, represents an exciting noninvasive procedure that holds great promise for the present and the future of cancer care.
IMRT represents a new paradigm in the radiation therapy process that requires knowledge of multimodality imaging,
setup uncertainties and internal organ motion, tumor control probabilities, normal tissue complication probabilities, threedimensional dose calculation and optimisation and dynamic beam delivery of non-uniform beam intensities. Written by
contributors who are among the foremost in the field, this book presents a snapshot of the current IMRT planning and
delivery technology. It discusses issues that confront safe implementation of IMRT and encourages reflection on its
future. The result is a handbook that will aid both experienced radiation oncology physicists and newcomers to the field in
understanding the nuances of IMRT and its safe implementation in the clinics. The level of presentation is designed for
practicing medical physicists who are not specialists in IMRT. Some issues such as imaging and target delineation,
quality assurance and its frequency, and achievable accuracy are discussed in multiple chapters and from differing points
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of view, reflecting the diversity of opinions in this rapidly evolving field.
This book is an evidence-based guide to current use of radiation therapy for the treatment of malignancies at major
disease sites. It is designed to meet the needs of residents, fellows, and practicing radiation oncologists and will assist in
selection and delineation of tumor volumes/fields and dose prescription for intensity-modulated radiation therapy,
including volumetric modulated arc therapy for stereotactic radiosurgery or stereotactic body radiotherapy. Each tumor
site-related chapter presents, from the perspective of an academic expert, informative cases at different stages in order
to clarify specific clinical concepts. The coverage includes case presentation, a case-related literature review, patient
preparation, simulation, contouring, treatment planning, image-guided treatment delivery, follow-up, and toxicity
management. The text is accompanied by illustrations ranging from slice-by-slice delineations on planning CT images to
finalized plan evaluations based on detailed acceptance criteria. The expert knowledge and evidence contained in this
comprehensive book will give readers the confidence to manage common cancers without outside referral and to meet
the clinical challenges faced in everyday practice.
Modern medical imaging and radiation therapy technologies are so complex and computer driven that it is difficult for
physicians and technologists to know exactly what is happening at the point-of-care. Medical physicists responsible for
filling this gap in knowledge must stay abreast of the latest advances at the intersection of medical imaging and radiation
therapy. This book provides medical physicists and radiation oncologists current and relevant information on Adaptive
Radiation Therapy (ART), a state-of-the-art approach that uses a feedback process to account for patient-specific
anatomic and/or biological changes, thus delivering highly individualized radiation therapy for cancer patients. The book
should also benefit medical dosimetrists and radiation therapists. Adaptive Radiation Therapy describes technological
and methodological advances in the field of ART, as well as initial clinical experiences using ART for selected anatomic
sites. Divided into three sections (radiobiological basis, current technologies, and clinical applications), the book covers:
Morphological and biological biomarkers for patient-specific planning Design and optimization of treatment plans Delivery
of IMRT and IGRT intervention methodologies of ART Management of intrafraction variations, particularly with respiratory
motion Quality assurance needed to ensure the safe delivery of ART ART applications in several common cancer types /
anatomic sites The technology and methodology for ART have advanced significantly in the last few years and
accumulated clinical data have demonstrated the need for ART in clinical settings, assisted by the wide application of
intensity modulated radiation therapy (IMRT) and image-guided radiation therapy (IGRT). This book shows the real
potential for supplying every patient with individualized radiation therapy that is maximally accurate and precise.
This publication summarizes the reviewed information distributed in previous IAEA publications and provides an up to date, overall
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picture of the management of disused sealed radioactive sources (DSRS) based upon the current status and trends in this field. It
incorporates the most recent experience in source management, including newly developed techniques used for DSRS
conditioning and storage. Problems encountered and lessons learned are also highlighted in the publication in order to help avoid
the mistakes commonly made in the past in managing disused sources.
This book addresses the most relevant aspects of radiation oncology in terms of technical integrity, dose parameters, machine and
software specifications, as well as regulatory requirements. Radiation oncology is a unique field that combines physics and
biology. As a result, it has not only a clinical aspect, but also a physics aspect and biology aspect, all three of which are interrelated and critical to optimal radiation treatment planning. In addition, radiation oncology involves a host of machines/software.
One needs to have a firm command of these machines and their specifications to deliver comprehensive treatment. However, this
information is not readily available, which poses serious challenges for students learning the planning aspect of radiation therapy.
In response, this book compiles these relevant aspects in a single source. Radiation oncology is a dynamic field, and is
continuously evolving. However, tracking down the latest findings is both difficult and time-consuming. Consequently, the book
also comprehensively covers the most important trials. Offering an essential ready reference work, it represents a value asset for
all radiation oncology practitioners, trainees and students.
This book serves as a practical guide for the use of carbon ions in cancer radiotherapy. On the basis of clinical experience with
more than 7,000 patients with various types of tumors treated over a period of nearly 20 years at the National Institute of
Radiological Sciences, step-by-step procedures and technological development of this modality are highlighted. The book is
divided into two sections, the first covering the underlying principles of physics and biology, and the second section is a systematic
review by tumor site, concentrating on the role of therapeutic techniques and the pitfalls in treatment planning. Readers will learn
of the superior outcomes obtained with carbon-ion therapy for various types of tumors in terms of local control and toxicities. It is
essential to understand that the carbon-ion beam is like a two-edged sword: unless it is used properly, it can increase the risk of
severe injury to critical organs. In early series of dose-escalation studies, some patients experienced serious adverse effects such
as skin ulcers, pneumonitis, intestinal ulcers, and bone necrosis, for which salvage surgery or hospitalization was required. To
preclude such detrimental results, the adequacy of therapeutic techniques and dose fractionations was carefully examined in each
case. In this way, significant improvements in treatment results have been achieved and major toxicities are no longer observed.
With that knowledge, experts in relevant fields expand upon techniques for treatment delivery at each anatomical site, covering
indications and optimal treatment planning. With its practical focus, this book will benefit radiation oncologists, medical physicists,
medical dosimetrists, radiation therapists, and senior nurses whose work involves radiation therapy, as well as medical oncologists
and others who are interested in radiation therapy.
This book provides a comprehensive and up-to-date overview of the role of diagnostic and interventional radiology in respect of
liver malignancies. Following background chapters on anatomy, epidemiology, and clinicopathologic features, each of the
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diagnostic imaging techniques is carefully appraised, focusing on new developments in equipment and contrast agents. The
interventional therapeutic approaches to primary and secondary hepatic malignancies are then discussed in depth. The volume
also covers special topics such as liver tumors in children and hepatic transplantation. This book, written by leading experts from
throughout the world, will prove an indispensable source of information for clinicians and researchers involved in the diagnostic
and therapeutic management of patients with liver malignancies.
Comprehensive, state-of-the-art review of the natural history, treatment, and outcomes of patients with vascular malformations of
the brain and spine.
This Code of Practice, which has also been endorsed by WHO, PAHO and ESTRO, fulfils the need for a systematic and
internationally unified approach to the calibration of ionization chambers in terms of absorbed dose to water and to the use of
these detectors in determining the absorbed dose to water for the radiation beams used in radiotherapy. It provides a methodology
for the determination of absorbed dose to water in the low, medium and high energy photon beams, electron beams, proton beams
and heavy ion beams used for external radiation therapy.
This book provides a first comprehensive summary of the basic principles, instrumentation, methods, and clinical applications of
three-dimensional dosimetry in modern radiation therapy treatment. The presentation reflects the major growth in the field as a
result of the widespread use of more sophisticated radiotherapy approaches such as intensity-modulated radiation therapy and
proton therapy, which require new 3D dosimetric techniques to determine very accurately the dose distribution. It is intended as an
essential guide for those involved in the design and implementation of new treatment technology and its application in advanced
radiation therapy, and will enable these readers to select the most suitable equipment and methods for their application. Chapters
include numerical data, examples, and case studies.
The second edition of Neuro-Oncology: The Essentials presents a comprehensive, highly readable introduction to the fundamental
science and core clinical concepts for successfully managing common problems in neuro-oncology. Tightly focused chapters
provide up-to-date systematic coverage of biology, imaging, surgery, radiation, chemotherapy, and biological concepts. The book
addresses specific tumor types in separate chapters, providing detailed discussion of background, incidence, clinical features,
management, surgical approaches, recurrence, and outcomes.Highlights: Pearls, pitfalls, controversies, and special
considerations in textboxes -- ideal for rapidly reviewing key points More than 250 photographs and illustrations demonstrate
important concepts This book is an invaluable reference for neurosurgeons, neurologists, oncologists, residents and fellows in
these specialties, as well as for students.

This book elucidates the radiation therapy protocols and procedures for the management of adult patients presenting with
primary benign and malignant central nervous system tumors. With the development of new treatment strategies and
rapid advancement of radiation technology, it is crucial for radiation oncologists to maintain and refine their knowledge
and skills. Dedicated exclusively to adult CNS radiation oncology, this textbook explores CNS tumors ranging from the
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common to the esoteric as well as secondary cancers of metastatic origin. The first half of the book is organized
anatomically: tumors of the brain, spinal cord, leptomeninges, optic pathway, ocular choroid, and skull base. The second
half covers primary CNS lymphoma, rare CNS tumors, metastatic brain disease, vascular conditions of the CNS,
radiation-associated complications, and radiation modalities. Each chapter provides guidance on treatment field design,
target delineation, and normal critical structure tolerance constraints in the context of the disease being treated. Learning
objectives, case studies, and Maintenance of Certification Self-Assessment Continuing Medical Education-style
questions and answers are incorporated throughout the book. This is an ideal guide for radiation oncologists, residents,
and fellows, but medical students may also find value in the text.
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. Key Features ?Provides
comprehensive coverage of IMRT for radiation therapy students, dosimetrists, physicists, medical residents and radiation
professionals Includes up-to-date descriptions of current instrumentation and practises Diagrams and images are
included throughout to illustrate fundamental concepts and aid understanding Provides extensive references for further
reading
Computers have had and will continue to have a tremendous impact on professional activity in almost all areas. This
applies to radiological medicine and in particular to radiation therapy. This book compiles the most recent developments
and results of the application of computers and computer science as presented at the XIIIth International Conference on
the Use of Computers in Radiation Therapy in Heidelberg, Germany. The text of both oral presentations and posters is
included. The book is intended for computer sientists, medical physicists, engineers and physicians in the field of
radiation therapy and provides a comprehensive survey of the entire field.
Accelerated Partial Breast IrradiationTechniques and Clinical ImplementationSpringer Science & Business Media
This report describes the development and intended use of the computational phantoms of the Reference Male and
Reference Female. In its recent recommendations (ICRP Publication 103: Recommendations of the ICRP. Annals of the
ICRP 37(2-3) (2007)), the ICRP adopted these computational phantoms for forthcoming updates of organ dose
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coefficients for both internal and external radiation sources. The phantoms are based on medical image data of real
persons, yet are consistent with the data given in ICRP Publication 89 on the reference anatomical and physiological
parameters for both male and female subjects. The reference phantoms are constructed after modifying the voxel models
(Golem and Laura) of two individuals whose body height and mass resembled the reference data. The organ masses of
both models were adjusted to the ICRP data on the adult Reference Male and Reference Female, without compromising
their anatomic realism. This report describes the methods used for this process and the characteristics of the resulting
computational phantoms. The Introduction summarises the main reasons for constructing these phantoms - voxel
phantoms being the state of the art, and the necessity of compliance with the anatomical characteristics of the ICRP 89
Reference Male and Reference Female . Chapter 2 summarises the specifications of the computational phantoms with
respect to external dimensions and the source and target regions that are required; Chapter 3 characterises the
previously segmented voxel models Golem and Laura that are the origin of the reference phantoms; Chapter 4 sketches
the modifications that had to be applied to these models to create voxel models of the Reference Male and Reference
Female; Chapter 5 is a description of the resulting reference computational phantoms of the Reference Male and
Reference Female; and Chapter 6 indicates their applications and highlights their limitations. The phantoms' technical
description is contained in Appendices A-H that form the larger part of this Publication. The numerical data representing
the phantoms are contained on an electronic data storage medium (CD-ROM) that accompanies the printed publication.
One of the aims of the report is to assist those who want to implement the phantoms for their own calculations.
Furthermore, to illustrate the uses of these phantoms, graphical illustrations of conversion coefficients for some external
and internal exposures are included in Appendices I-L. A comprehensive set of recommended values will be published in
separate reports. Keywords: Computational phantoms, voxel models, Reference Male, Reference Female
Imaging is a critical component of the management of patients having radiotherapy. This book covers the basic principles
of the main imaging modalities; site specific chapters give best practice for individual tumour sites, and it also contains
information on radioprotection and regulatory issues.
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