Linear Accelerator Acceptance
Testing And Commissioning

International radiation oncologists, surgeons, and
scientists comprehensively review the techniques,
indications, and results of using intraoperative electrons
(IOERT) and high-dose rate brachytherapy (HDR-IORT).
State-of-the-art topics range from methods and
techniques of treatment and issues of normal
tissue/organ tolerance to IORT, to techniques and results
by disease-site, as well as future possibilities. The
disease-site chapters cover every body part for which the
potential merit of IORT has been demonstrated, with
disease-specific treatment factors presented by a
radiation oncologist and a surgeon. The diseases range
from GI cancers to CNS and breast malignancies.
International in authorship and comprehensive in scope,
Intraoperative Irradiation: Techniques and Results offers
a cutting-edge resource and reference for surgeons,
radiation oncologists, physicists, anesthesiologists,
medical oncologists, and all others involved in providing
IORT and HDR-IORT procedures and cancer care today.
On-treatment verification imaging has developed rapidly
in recent years and is now at the heart of image-guided
radiation therapy (IGRT) and all aspects of radiotherapy
planning and treatment delivery. This is the first book
dedicated to just this important topic, which is written in
an accessible manner for undergraduate and graduate
therapeutic radiography (radiation therapist) students
and trainee medical physicists and clinicians. The later
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sections of the book will also help established medical
physicists, therapeutic radiographers, and radiation
therapists familiarise themselves with developing and
cutting-edge techniques in IGRT. Features: Clinically
focused and internationally applicable; covering a wide
range of topics related to on-treatment verification
imaging for the study of IGRT Accompanied by a library
of electronic teaching and assessment resources for
further learning and understanding Authored by experts
in the field with over 18 years’ experience of pioneering
the original forms of on-treatment verification imaging in
radiotherapy (electronic portal imaging) in clinical
practice, as well as substantial experience of teaching
the techniques to trainees

The first text to focus solely on quality and safety in
radiotherapy, this work encompasses not only traditional,
more technically oriented, quality assurance activities,
but also general approaches of quality and safety. It
includes contributions from experts both inside and
outside the field to present a global view. The task of
assuring quality is no longer viewed solely as a technical,
equipment-dependent endeavor. Instead, it is now
recognized as depending on both the processes and the
people delivering the service. Divided into seven broad
categories, the text covers: Quality Management and
Improvement includes discussions about lean thinking,
process control, and access to services. Patient Safety
and Managing Error looks at reactive and prospective
error management techniques. Methods to Assure and
Improve Quality deals broadly with techniques to

monitor, assure, and improve quality. People and Quality
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focuses on human factors, changing roles, staffing, and
training. Quality Assurance in Radiotherapy addresses
the general issues of quality assurance with descriptions
of the key systems used to plan and treat patients and
includes specific recommendations on the types and
frequencies of certain tests. Quality Control: Equipment
and Quality Control: Patient-Specific provides explicit
details of quality control relating to equipment and patient-
specific issues. Recently, a transformation of quality and
safety in radiotherapy has begun to take place. Among
the key drivers of this transformation have been new
industrial and systems engineering approaches that have
come to the forefront in recent years following
revelations of system failures. This book provides an
approach to quality that is long needed, one that deals
with both human and technical aspects that must be the
part of any overall quality improvement program.

This impressive dictionary/handbook presents the
nomenclature characteristic of nuclear medicine,
explaining the meaning and current usage of a large
variety of terms. It is designed as a ready-to-use and
simple guide, arranged in alphabetical order with
additional basic information assembled in the
appendices. The single volume offers a look into the
multidisciplinary world of this specialty. The field of
nuclear medicine has emerged as an integrated medical
discipline. It is an example of the convergence of many
scientific disciplines with those of medicine emphasizing
the use of radionuclides in research, diagnosis and
therapy. The dictionary/handbook will be of importance

to individuals in nuclear medicine and the following
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fields: physics, instrumentation, techniques, computers,
radiopharmacology and radiopharmacy,
radioimmunoassay, radiobiology and radiation
protection, quality control, math and statistics, nuclear
science and technology, radiology, ultrasound, and
nuclear magnetic resonance.

Issues in Applied Physics / 2013 Edition is a
ScholarlyEditions™ book that delivers timely,
authoritative, and comprehensive information about
Medical Physics. The editors have built Issues in Applied
Physics: 2013 Edition on the vast information databases
of ScholarlyNews.™ You can expect the information
about Medical Physics in this book to be deeper than
what you can access anywhere else, as well as
consistently reliable, authoritative, informed, and
relevant. The content of Issues in Applied Physics / 2013
Edition has been produced by the world’s leading
scientists, engineers, analysts, research institutions, and
companies. All of the content is from peer-reviewed
sources, and all of it is written, assembled, and edited by
the editors at ScholarlyEditions™ and available
exclusively from us. You now have a source you can cite
with authority, confidence, and credibility. More
information is available at
http://www.ScholarlyEditions.com/.

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
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aspect and biology aspect, all three of which are inter-
related 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 (vol. 3) 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
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
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share knowledge, and discuss the latest research
outcomes and technological advancements as well
as new ideas in both medical physics and biomedical
engineering field.

The rationale for using intraoperative irradiation
(IORT) is based on the realization that tolerable
doses of eternal beam radiation are often insufficient
to achieve control of locally advanced malignancies.
In these instances, the IORT component of
treatment becomes the optimal conformal technique
of irradiation, since dose-limiting organs or structures
can either be surgically displaced or protected by
placement of lead shielding. This fully revised and
expanded second edition is of interest to those with
intraoperative electron (IOERT) capabilities, high-
dose-rate brachytherapy (HDR-IORT) capabilities, or
both. Techniques, indications, and results are
discussed by disease site. Each chapter is dual
authored by a radiation oncologist and a surgeon,
giving a balanced presentation of clinical scenarios.
Issues of basic science and physics are also
covered, and a notable chapter on normal tissue
tolerance is included. Intraoperative Irradiation:
Techniques and Results, Second Edition is a superb
compilation, providing essential cutting-edge
knowledge. It is a foundation for physicians as IORT
develops and becomes more widely available.

Dr. Khan's classic textbook on radiation oncology

physics is now in its thoroughly revised and updated
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Fourth Edition. It provides the entire radiation
therapy team—radiation oncologists, medical
physicists, dosimetrists, and radiation therapists—with
a thorough 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
iImage-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.

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
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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.

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
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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.

An introduction to the physical principles and
equipment involved in the production, use and
attenuation of radiation, and the laws governing the
administration of ionising radiations. Written by a
distinguished team of radiography teachers, the
book is designed specifically for the needs of the
radiographer in training. The clear text is well-
illustrated throughout with half-tones and line
drawings.

Design and Shielding of Radiotherapy Treatment
Facilities provides readers with a single point of
reference for protection advice to the construction
and modification of radiotherapy facilities. The book
assembles a faculty of national and international
experts on all modalities including megavoltage and
kilovoltage photons, brachytherapy and high-energy

particles, and on conventional and Monte Carlo
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shielding calculations. This book is a comprehensive
reference for qualified experts and radiation-
shielding designers in radiation physics and also
useful to anyone involved in the design of
radiotherapy facilities.

The scientific and clinical foundations of Radiation
Therapy are cross-disciplinary. This book
endeavours to bring together the physics, the
radiobiology, the main clinical aspects as well as
available clinical evidence behind Radiation
Therapy, presenting mutual relationships between
these disciplines and their role in the advancements
of radiation oncology.

These proceedings of the World Congress 2006, the
fourteenth conference in this series, offer a strong
scientific program covering a wide range of issues
and challenges which are currently present in
Medical physics and Biomedical Engineering. About
2,500 peer reviewed contributions are presented in a
six volume book, comprising 25 tracks, joint
conferences and symposia, and including invited
contributions from well known researchers in this
field.

The industrial and medical applications of radiation
have been augmented and scientific insight into
mechanisms for radiation action notably progressed.
In addition, the public concern about radiation risk
has also grown extensively. Today the importance of

risk communication among stakeholders involved in
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radiation-related issues is emphasized much more
than any time in the past. Thus, the circumstances of
radiation research have drastically changed, and the
demand for a novel approach to radiation-related
Issues is increasing. It is thought that the publication
of the book Evolution of lonizing Radiation Research
at this time would have enormous impacts on the
society. The editor believes that technical experts
would find a variety of new ideas and hints in this
book that would be helpful to them to tackle ionizing
radiation.

Expanding on the highly successful first edition, this
second edition of Proton Therapy Physics has been
completely restructured and updated throughout,
and includes several new chapters. Suitable for both
newcomers in medical physics and more seasoned
specialists in radiation oncology, this book provides
an in-depth overview of the physics of this radiation
therapy modality, eliminating the need to dig through
information scattered across medical physics
literature. After tracing the history of proton therapy,
the book explores the atomic and nuclear physics
background necessary for understanding proton
interactions with tissue. The text then covers
dosimetry, including beam delivery, shielding
aspects, computer simulations, detector systems
and measuring techniques for reference dosimetry.
Important for daily operations, acceptance testing,

commissioning, quality assurance and monitor unit
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calibrations are outlined. 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.
Imaging for treatment guidance as well as treatment
monitoring is outlined. Finally, the biological
implications of using protons from a physics
perspective are discussed. This book is an ideal
practical guide for physicians, dosimetrists, radiation
therapists, and physicists who already have some
experience in radiation oncology. It is also an
invaluable reference for graduate students in
medical physics programs, physicians in their last
year of medical school or residency, and those
considering a career in medical physics. Features:
Updated with the latest technologies and methods in
the field, covering all delivery methods of proton
therapy, including beam scanning and passive
scattering Discusses clinical aspects, such as
treatment planning and quality assurance Offers
insight on the past, present, and future of proton
therapy from a physics perspective

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
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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 co-author 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
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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.

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 a.

This unique, full-color reference offers a total team
approach to radiation oncology treatment planning,
incorporating the newest imaging techniques and
offering a comprehensive discussion of clinical, physical,
biological and technical aspects. A clear focus on the
application of physical and clinical concepts to solve
treatment planning problems helps you provide effective,
state-of-the-art care for cancer patients. With
authoritative coverage of the latest in sophisticated
radiation oncology treatment modalities, the 4th Edition
of Khan’s Treatment Planning in Radiation Oncology is
an essential resource for the radiation oncologist,
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medical physicist, dosimetrist, and radiation therapist.
This guide & companion to the Radiation Oncology Self-
Assessment Guide is a comprehensive physics review
for anyone in the field of radiation oncology looking to
enhance their knowledge of medical physics. It covers in
depth the principles of radiation physics as applied to
radiation therapy along with their technical and clinical
applications. To foster retention of key concepts and
data, the resource utilizes a user-friendly iflash cardi
guestion and answer format with over 800 questions.
The questions are supported by detailed answers and
rationales along with reference citations for source
information. The Guide is comprised of 14 chapters that
lead the reader through the radiation oncology physics
field, from basic physics to current practice and latest
innovations. Aspects of basic physics covered include
fundamentals, photon and particle interactions, and dose
measurement. A section on current practice covers
treatment planning, safety, regulations, quality
assurance, and SBRT, SRS, TBI, IMRT, and IGRT
techniques. A chapter unique to this volume is dedicated
to those topics in diagnostic imaging most relevant to
radiology, including MR, ultrasound, fluoroscopy,
mammography, PET, SPECT, and CT. New
technologies such as VMAT, novel IGRT devices, proton
therapy, and MRI-guided therapy are also incorporated.
Focused and authoritative, this must-have review
combines the expertise of clinical radiation oncology and
radiation physics faculty from the Cleveland Clinic
Taussig Cancer Institute. Key Features: Includes more

than 800 questions with detailed answers and rationales
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A one-stop guide for those studying the physics of
radiation oncology including those wishing to reinforce
their current knowledge of medical physics Delivered in a
iflash cardi format to facilitate recall of key concepts and
data Presents a unique chapter on diagnostic imaging
topics most relevant to radiation oncology Content
provided by a vast array of contributors, including
physicists, radiation oncology residents, dosimetrists,
and physicians About the Editors: Andrew Godley, PhD,
is Staff Physicist, Department of Radiation Oncology,
Taussig Cancer Institute, Cleveland Clinic, Cleveland OH
Ping Xia, PhD, is Head of Medical Physics and Professor
of Molecular Medicine, Taussig Cancer Institute,
Cleveland Clinic, Cleveland, OH.

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
guality 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 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
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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.

This book, now in its fourth edition, is unique in detailing
in depth the technological basis of radiation therapy.
Compared with the previous edition, all chapters have
been rewritten and updated. In addition, new chapters
have been included on various topics, including the use
of imaging in treatment planning, second malignant
neoplasms due to irradiation, and quality assurance in
radiation oncology. The book is divided into two sections.
The first covers basic concepts in treatment planning,
including essential physics, and explains the various
approaches to radiation therapy, such as intensity-
modulated radiation therapy, tomotherapy, and high and
low dose rate brachytherapy. The second part
documents the practical clinical applications of these
concepts in the treatment of different cancers. All of the
chapters have been written by leaders in the field. This
book will serve to instruct and acquaint teachers,
students and practitioners in the various fields of
oncology with the basic technological factors and
approaches in radiation therapy.

This new volume covers a wide range of topics in
neurosurgery such as the evaluation of radiosurgery
versus conventional microsurgery. Reports from the
2001 meeting of the International Stereotactic
Radiosurgery Society include the most current

information on advanced radiosurgical approaches to
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patients with benign and malignant brain tumors,
vascular malformations, and functional disorders. New
radiosurgical technologies are reviewed, including the
use of new imaging techniques. Device quality
assurance and physics applications are discussed. The
expanding field of extracranial radiosurgery is
addressed. The publication is of special interest to
neurosurgeons, radiation oncologists, medical physicists,
and neurologists who require the most up-to-date
information on the use of stereotactic radiosurgery for
neurologic diseases.

Linear Accelerators for Radiation Therapy, Second
Edition focuses on the fundamentals of accelerator
systems, explaining the underlying physics and the
different features of these systems. This edition
includes expanded sections on the treatment head,
on x-ray production via multileaf and dynamic
collimation for the production of wedged and other i
Designed as a practical guide to linac radiosurgery,
the book addresses the pertinent aspects of
stereotactic treatment delivery. In recent years, there
has been a massive increase in the use of this
method rather than gamma knife or particle beam
technology, and this book provides a hands-on guide
to the methods and treatment delivery implemented
by leading authorities at the University of Florida.
This publication is aimed at students and teachers
involved in teaching programmes in field of medical
radiation physics, and it covers the basic medical
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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 concise and well-illustrated review of
the physics and biology of radiation therapy intended
for radiation oncology residents, radiation therapists,
dosimetrists, and physicists. It presents topics that
are included on the Radiation Therapy Physics and
Biology examinations and is designed with the intent
of presenting information in an easily digestible
format with maximum retention in mind. The
inclusion of mnemonics, rules of thumb, and reader-
friendly illustrations throughout the book help to
make difficult concepts easier to grasp. Basic
Radiotherapy Physics and Biology is a valuable
reference for students and prospective students in
every discipline of radiation oncology.

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
information 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
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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.

This book provides a first authoritative text on

radiochromic film, covering the basic principles,
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technology advances, practical methods, and
applications. It focuses on practical uses of
radiochromic film in radiation dosimetry for
diagnostic x-rays, brachytherapy, radiosurgery,
external beam therapies (photon, electron, protons),
stereotactic body radiotherapy, intensity-modulated
radiotherapy, and other emerging radiation
technologies. The expert authors address basic
concepts, advantages, and the main applications
including kilovoltage, brachytherapy, megavoltage,
electron beam, proton beam, skin dose, in vivo
dosimetry, postal and clinical trial dosimetry. The
final chapters discuss the state of the art in
microbeam, synchrotron radiation, and ultraviolet
radiation dosimetry.
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