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How Much Does a Proton Therapy Machine Cost? Understanding the Investment in
Advanced Cancer Treatment

how much does a proton therapy machine cost is a question that often comes up
among hospital administrators, healthcare investors, and sometimes even
patients curious about the technology behind advanced cancer treatments.
Proton therapy has become increasingly recognized for its precision in
targeting tumors while sparing surrounding healthy tissue. However, the
sophistication of this technology comes with a hefty price tag. Let’s delve
into the various factors influencing the cost of proton therapy machines and
what that means for healthcare providers and patients alike.

What Is a Proton Therapy Machine?

Before we get into the costs, it’s helpful to understand what a proton
therapy machine actually is. Proton therapy machines are specialized medical
devices used to deliver proton beam radiation to cancerous tumors. Unlike
traditional X-ray radiation therapy, proton therapy uses charged
particles—protons—which can be controlled to release energy precisely at the
tumor site, minimizing damage to adjacent healthy tissues.

These machines are complex and consist of multiple components, including
particle accelerators (cyclotrons or synchrotrons), beam transport systems,
gantries for directing the beam, and sophisticated imaging and control
systems.

Breaking Down the Cost: How Much Does a Proton
Therapy Machine Cost?

The price tag for a proton therapy machine can vary widely based on its
design, capacity, and features. Generally speaking, the cost ranges from
around $25 million to upwards of $200 million. Here’s why there’s such a
broad spectrum:

1. Single-Room vs. Multi-Room Systems

Proton therapy centers can be designed as either single-room or multi-room
facilities.



- **Single-room systems** are smaller and usually contain one treatment room
with one gantry. These systems are typically less expensive, with costs
ranging between $25 million and $40 million. They are suitable for hospitals
or clinics with lower patient volumes or limited budgets.

- **Multi-room systems** can accommodate several treatment rooms serviced by
a single accelerator, allowing multiple patients to be treated
simultaneously. These setups are larger and more complex, with costs that can
soar to $100 million or more depending on the number of treatment rooms.

2. Type of Particle Accelerator

The heart of a proton therapy machine is its particle accelerator, which can
be a cyclotron or a synchrotron.

- **Cyclotrons** are generally smaller and more compact, often used in
single-room systems. They have a fixed energy output but are efficient and
less costly to maintain.

- **Synchrotrons** can vary the energy of the protons, allowing for more
precise treatment of tumors at different depths. However, they are larger,
more complex, and more expensive to build and operate.

The choice between these accelerators affects both upfront costs and ongoing
operational expenses.

3. Gantry and Delivery Systems

The gantry is the rotating arm that directs the proton beam at the patient.
These gantries are massive, often weighing over 100 tons, and represent a
significant portion of the system’s cost.

Advanced delivery systems, such as pencil beam scanning, allow for even more
precise treatment by steering the proton beam dynamically. Incorporating
these technologies adds to the initial investment but can improve treatment
outcomes.

4. Construction and Facility Costs

Purchasing the proton therapy machine itself is just part of the financial
picture. The facility housing the machine must be specially designed and
constructed to accommodate the equipment’s size, weight, and radiation
shielding requirements.

This includes:



- Thick concrete walls and radiation shielding
- Specialized electrical and cooling systems
- Patient preparation and recovery areas
- Imaging and planning rooms

Construction and infrastructure costs can add tens of millions of dollars,
often matching or exceeding the price of the machine itself.

Operational Costs and Maintenance

Understanding how much does a proton therapy machine cost also involves
considering ongoing expenses.

1. Staffing and Training

Operating a proton therapy center requires a team of highly trained
specialists, including radiation oncologists, medical physicists,
dosimetrists, radiation therapists, and maintenance engineers.

Investing in staff training and retaining expert personnel contributes to the
overall cost, especially since proton therapy is a niche field.

2. Maintenance and Upgrades

Proton therapy machines require regular maintenance to ensure safety and
precision. Given their complexity, maintenance contracts can be costly, often
running into several hundred thousand dollars per year.

Additionally, technology upgrades may be necessary to keep the system current
and improve treatment capabilities, adding to long-term expenses.

Why Is Proton Therapy So Expensive Compared to
Traditional Radiation?

Traditional radiation therapy machines, such as linear accelerators (LINACs),
typically cost between $3 million and $5 million, a fraction of the price of
proton therapy systems. The higher cost of proton therapy machines stems
from:

- The complexity of particle accelerators
- Massive size and weight of the equipment
- Extensive shielding and facility requirements



- Cutting-edge technology in beam delivery and imaging

While the upfront expense is substantial, proton therapy’s potential to
reduce side effects and improve quality of life for certain cancer patients
can justify the investment.

Emerging Technologies and Cost Reduction

As the field evolves, manufacturers are developing more compact and cost-
effective proton therapy systems. Innovations such as superconducting
synchrocyclotrons and compact gantry designs aim to lower both capital and
operational costs.

Furthermore, some companies are exploring modular proton therapy units that
can be installed in existing hospital spaces, reducing construction expenses.

Such advancements may influence the answer to how much does a proton therapy
machine cost in the near future, making this technology more accessible.

Is It Worth the Investment?

Hospitals and cancer centers considering proton therapy machines must weigh
the significant financial commitment against potential patient benefits and
market demand.

Some factors influencing this decision include:

- Patient volume and types of cancers treated
- Reimbursement rates from insurance providers
- Potential to attract new patients due to advanced treatment options
- Long-term operational costs and sustainability

While the initial outlay is high, proton therapy can position a facility as a
leader in cancer treatment and provide a competitive edge.

Final Thoughts on Proton Therapy Machine Costs

Understanding how much does a proton therapy machine cost involves more than
just the sticker price. It’s a multi-faceted investment that includes the
technology, infrastructure, staffing, and maintenance. As proton therapy
continues to advance and become more widespread, the hope is that innovations
will drive costs down, making this powerful treatment option available to
more patients worldwide.



For now, the significant cost of proton therapy machines reflects the
complexity and promise of this cutting-edge cancer treatment technology.

Frequently Asked Questions

How much does a proton therapy machine typically
cost?
A proton therapy machine typically costs between $25 million and $40 million,
depending on the model, technology, and installation requirements.

Are there additional costs besides the price of the
proton therapy machine?
Yes, additional costs can include facility construction, shielding,
maintenance, staff training, and ongoing operational expenses, which can
significantly increase the total investment.

Why is a proton therapy machine so expensive
compared to conventional radiotherapy equipment?
Proton therapy machines require advanced technology such as cyclotrons or
synchrotrons to accelerate protons, sophisticated beam delivery systems, and
specialized shielding, all contributing to their higher cost compared to
conventional radiotherapy equipment.

Is the cost of proton therapy machines decreasing
with new technological advancements?
While some newer compact proton therapy systems aim to reduce costs, overall,
the machines remain expensive due to the complexity of the technology and
infrastructure requirements. However, innovations are gradually making
treatments more accessible.

How do hospitals justify the high cost of proton
therapy machines?
Hospitals justify the high cost by the potential for improved patient
outcomes, reduced side effects compared to traditional radiation therapy, and
the ability to treat complex cancers, which can lead to long-term cost
savings and enhanced reputation.



Additional Resources
**The Cost of Proton Therapy Machines: An In-Depth Financial Analysis**

how much does a proton therapy machine cost is a question that has become
increasingly relevant as proton therapy gains traction as a cutting-edge
treatment option for various cancers. Proton therapy machines, or proton
accelerators, represent a significant investment for healthcare providers due
to their advanced technology and substantial infrastructure requirements.
Understanding the financial landscape surrounding these machines is crucial
for hospitals, policymakers, and patients alike.

Understanding Proton Therapy and Its Equipment

Proton therapy is a form of radiation treatment that uses protons instead of
traditional X-rays to target tumors with precision, minimizing damage to
surrounding healthy tissues. This technology is particularly beneficial in
treating pediatric cancers, brain tumors, and cancers located near critical
organs. The core of proton therapy lies in the proton therapy machine, which
consists primarily of a particle accelerator—either a cyclotron or
synchrotron—and a gantry system that directs proton beams at the patient.

Since proton therapy machines are highly complex and large-scale pieces of
medical equipment, they come with a hefty price tag. The question of how much
does a proton therapy machine cost involves multiple factors, including the
type of accelerator, facility requirements, and ongoing operational expenses.

Price Range and Factors Influencing the Cost

When investigating how much does a proton therapy machine cost, the price
range typically varies from $25 million to $40 million or more for a single
treatment room setup. This initial figure covers the proton accelerator, beam
delivery system, and essential infrastructure such as shielding, imaging
systems, and software.

However, the overall investment extends beyond just the machine itself:

Capital Expenditure Breakdown

Proton Accelerator: The heart of the system, cyclotrons generally cost
between $20 million and $30 million, while synchrotrons may be slightly
more expensive due to their versatility in energy modulation.

Gantry and Beam Delivery: The gantry, a massive rotating structure that



directs the proton beam, can cost $10 million or more alone.

Facility Construction: Specialized radiation shielding and custom-built
rooms add significant costs, sometimes rivaling the equipment price.

Imaging and Software Systems: High-precision imaging and control
software are necessary for treatment accuracy, adding several million
dollars.

Operational and Maintenance Expenses

Beyond initial capital costs, hospitals must consider ongoing operational
expenses. Annual maintenance for proton therapy machines can range from $1
million to $3 million, depending on the system's complexity and usage.
Staffing highly trained medical physicists, engineers, and technicians adds
to the overall operational budget.

Comparing Proton Therapy Machines to
Conventional Radiation Equipment

To put the proton therapy machine cost into perspective, conventional linear
accelerators (LINACs) used in traditional radiation therapy typically cost
between $2 million and $5 million. This stark contrast highlights why proton
therapy centers are less common and require substantial investment and
justification.

Despite the high upfront costs, proton therapy offers potential long-term
savings by reducing side effects and improving patient outcomes, which may
decrease additional treatment expenses and hospital stays.

Single-Room versus Multi-Room Proton Therapy Systems

Another important consideration in the cost analysis is whether the proton
therapy machine is designed for a single treatment room or a multi-room
facility. Single-room systems are engineered to be more compact and cost-
efficient, with prices starting around $25 million. These units are
attractive for smaller hospitals or clinics that want to offer proton therapy
without the scale of a large center.

In contrast, multi-room proton therapy centers, which serve more patients
simultaneously, can exceed $100 million in total investment. These centers
often include multiple gantries and treatment rooms, necessitating more
extensive infrastructure and staffing.



Technological Innovations and Their Impact on
Cost

Recent advancements in proton therapy technology affect the pricing landscape
as well. Emerging compact proton therapy machines using novel accelerator
designs aim to reduce both capital and operational expenses. Companies are
developing smaller synchrotrons and superconducting cyclotrons, which promise
to lower the barrier of entry for more institutions.

Moreover, integrating artificial intelligence and advanced imaging techniques
into treatment planning has increased efficiency but can also add to upfront
software costs. These innovations may shift the cost dynamic over the coming
years, making proton therapy more accessible.

Pros and Cons of Investing in Proton Therapy
Machines

Pros: Superior targeting of tumors, reduced side effects, potential for
treating previously inoperable cancers, and a growing body of clinical
evidence supporting its efficacy.

Cons: High initial capital investment, expensive facility construction,
ongoing maintenance and staffing costs, and limited insurance coverage
in some regions.

The Economic Viability and Market Trends

Hospitals and healthcare systems evaluating how much does a proton therapy
machine cost must also assess economic viability. Despite the steep costs,
the increasing demand for proton therapy, driven by its clinical advantages,
has encouraged more centers worldwide to adopt the technology.

Market analysts forecast growth in the proton therapy equipment sector, with
innovations targeting cost reduction and improved patient throughput. This
trend suggests that while current machines remain expensive, prices may
gradually decrease as technology matures and competition increases.

Funding and Reimbursement Challenges

One of the barriers to widespread proton therapy adoption is reimbursement



variability. Insurance providers often scrutinize proton therapy claims due
to its high cost, which can impact centers' financial sustainability.

Some institutions mitigate this by combining proton therapy with other
treatment modalities or focusing on patient populations with clear clinical
benefits, such as pediatric oncology.

Final Thoughts on Proton Therapy Machine Costs

The question of how much does a proton therapy machine cost is multifaceted,
encompassing not only the sticker price of equipment but also the broader
financial ecosystem required to operate these complex systems. While proton
therapy machines represent a significant investment—ranging from tens to
hundreds of millions of dollars depending on scale and technology—the
potential for improved patient outcomes continues to drive interest.

As technology evolves and more cost-effective solutions emerge, the financial
landscape of proton therapy machines is expected to become more accessible,
potentially transforming cancer treatment paradigms worldwide. For now,
understanding the comprehensive costs involved remains critical for any
institution considering this advanced therapeutic option.

How Much Does A Proton Therapy Machine Cost

  how much does a proton therapy machine cost: Economic Evaluation of Cancer Drugs
Iftekhar Khan, Ralph Crott, Zahid Bashir, 2019-06-14 Cancer is a major healthcare burden across
the world and impacts not only the people diagnosed with various cancers but also their families,
carers, and healthcare systems. With advances in the diagnosis and treatment, more people are
diagnosed early and receive treatments for a disease where few treatments options were previously
available. As a result, the survival of patients with cancer has steadily improved and, in most cases,
patients who are not cured may receive multiple lines of treatment, often with financial
consequences for the patients, insurers and healthcare systems. Although many books exist that
address economic evaluation, Economic Evaluation of Cancer Drugs using Clinical Trial and Real
World Data is the first unified text that specifically addresses the economic evaluation of cancer
drugs. The authors discuss how to perform cost-effectiveness analyses while emphasising the
strategic importance of designing cost-effectiveness into cancer trials and building robust economic
evaluation models that have a higher chance of reimbursement if truly cost-effective. They cover the
use of real-world data using cancer registries and discuss how such data can support or complement
clinical trials with limited follow up. Lessons learned from failed reimbursement attempts, factors
predictive of successful reimbursement and the different payer requirements across major countries
including US, Australia, Canada, UK, Germany, France and Italy are also discussed. The book
includes many detailed practical examples, case studies and thought-provoking exercises for use in
classroom and seminar discussions. Iftekhar Khan is a medical statistician and health economist and
a lead statistician at Oxford Unviersity’s Center for Statistics in Medicine. Professor Khan is also a
Senior Research Fellow in Health Economics at University of Warwick and is a Senior Statistical
Assessor within the Licensing Division of the UK Medicine and Health Regulation Agency. Ralph
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Crott is a former professor in Pharmacoeconomics at the University of Montreal in Quebec, Canada
and former head of the EORTC Health Economics Unit and former senior health economist at the
Belgian HTA organization. Zahid Bashir has over twelve years experience working in the
pharmaceutical industry in medical affairs and oncology drug development where he is involved in
the design and execution of oncology clinical trials and development of reimbursement dossiers for
HTA submission.
  how much does a proton therapy machine cost: Cancer Therapy Peter Bannasch,
2013-03-07 In more than 20 contributions new trends in cancer therapy are reviewed and critically
discussed by highly competent authors. Their contributions are based on an international symposium
and cover all major fields of clinical oncology. Special emphasis is given to surgical oncology
(including photodynamic laser therapy and radiosurgery), radiation oncology, hyperthermia, new
antineoplastic agents, enzyme-pattern-targeted chemotherapy, drug resistance, biological response
modifiers, bone marrow transplantation, antibody guided therapy, induction of cell differentiation in
transformed cells, and the individualization of tumor therapy. The stimulating discussion at the end
of each section covering these topics will particulary benefit the clinical oncologist and all
researchers devoted to the improvement of cancer therapy.
  how much does a proton therapy machine cost: Advances in Particle Therapy Manjit
Dosanjh, Jacques Bernier, 2018-05-11 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: Multidisciplinary 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
  how much does a proton therapy machine cost: The SAGE Encyclopedia of Cancer and
Society Graham A. Colditz, 2015-08-12 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.
  how much does a proton therapy machine cost: RF Linear Accelerators for Medical and



Industrial Applications Samy Hanna, 2012 This unique resource offers you a clear overview of
medical and industrial accelerators. Using minimal mathematics, this book focuses on offering
thorough explanations of basic concepts surrounding the operation of accelerators. You find well
illustrated discussions designed to help you use accelerator-based systems in a safer, more
productive, and more reliable manner. This practical book details the manufacturing process for
producing accelerators for medical and industrial applications. You become knowledgeable about
the commonly encountered real-world manufacturing issues and potential sources of defects which
help you avoid costly production problems. From principles of operation and the role of accelerators
in cancer radiation therapy, to manufacturing techniques and future trends in accelerator design
and applications, this easy-to-comprehend volume quickly brings you up-to-speed with the critical
concepts you need to understand for your work in the field.
  how much does a proton therapy machine cost: New Technologies in Radiation
Oncology Wolfgang C. Schlegel, Thomas Bortfeld, Anca Ligia Grosu, 2006-01-27 - Summarizes the
state of the art in the most relevant areas of medical physics and engineering applied to radiation
oncology - Covers all relevant areas of the subject in detail, including 3D imaging and image
processing, 3D treatment planning, modern treatment techniques, patient positioning, and aspects
of verification and quality assurance - Conveys information in a readily understandable way that will
appeal to professionals and students with a medical background as well as to newcomers to
radiation oncology from the field of physics
  how much does a proton therapy machine cost: The Ageless Generation Alex Zhavoronkov,
2013-07-02 Over the past 20 years, the biomedical research community has been delivering
hundreds of breakthroughs expected to extend human lifespan beyond thresholds imaginable today.
However, much of this research has not yet been adopted into clinical practice, nor has it been
widely publicized. Biomedicine will transform our society forever by allowing people to live longer
and to continue working and contributing financially to the economy longer, rather than entering
into retirement and draining the economy through pensions and senior healthcare. Old age will
become a concept of the past, breakthroughs in regenerative medicine will continue, and an
unprecedented boom to the global economy, with an influx of older able-bodied workers and
consumers, will be a reality. A leading expert in aging research, author Alex Zhavoronkov provides a
helicopter view on the progress science has already made, from repairing tissue damage to growing
functional organs from a single cell, and illuminates the possibilities that the scientific and medical
community will soon make into realities. The Ageless Generation is an engaging work that causes us
to rethink our ideas of age and ability in the modern world.
  how much does a proton therapy machine cost: Review of Medical Dosimetry William
Amestoy, 2015-03-03 This study guide will be a reliable support and easy-to-use source of
information for students in the fields of dosimetry, physics, radiation oncology, and therapy as they
progress through the educational levels in preparation for board examinations. The theoretical and
practical knowledge gained by students on previous courses or in clinical settings is reinforced by
means of almost 1200 questions and accompanying detailed analytical answers. In order to cater for
the needs of all students, the questions are arranged according to three levels of difficulty. The level
1 questions are mainly intended for those hoping to pass the Medical Dosimetrist Certification Board
(MDCB) exam but will also be beneficial for Medical Physics candidates taking written exams and for
Radiation Oncology residents. The level II questions are in general clinically related and will be
relevant for any student, while the level III questions are advanced and are especially suitable for
American Board of Radiology candidates or those taking equivalent exams elsewhere in the world.
The study guide is broken down into different subject areas, with provision of multiple questions and
answers on each subject. In addition, the mathematical and physics questions include brief
explanations of how the student can solve each problem. At the end of the guide, three practice tests
are included with the same number of questions as are found in the MDCB exam. These tests will
help students to test their knowledge and improve their test-taking speed.
  how much does a proton therapy machine cost: Proton Therapy Physics Harald Paganetti,



Ph.D., 2025-03-20 Expanding on the highly successful previous two editions, this third edition of
Proton Therapy Physics has been updated throughout and includes several new chapters on
“Adaptive Proton Therapy,” Imaging for Planning,” “Flash Proton Therapy,” and “Outcome Modeling
for Patient Selection.” 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, this 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 calibrations are outlined.
This book moves on to discussions of imaging for planning and image guidance as well as treatment
monitoring. Aspects of treatment planning for single‐ and multiple‐field uniform doses, dose
calculation concepts and algorithms, and precision and uncertainties for nonmoving and moving
targets are outlined. Finally, the biological implications of using protons from a physics perspective
as well as outcome modeling 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. Key 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 into
the past, present, and future of proton therapy from a physics perspective. Dr. Harald Paganetti is a
distinguished figure in the field of radiation oncology, serving as Professor of Radiation Oncology at
Harvard Medical School and Director of Physics Research at Massachusetts General Hospital. He
earned his PhD in experimental nuclear physics from the Rheinische‐Friedrich‐Wilhelms University
in Bonn, Germany, in 1992.
  how much does a proton therapy machine cost: Epac'90 , 1990
  how much does a proton therapy machine cost: Argonne News Argonne National
Laboratory. Office of Public Affairs, 1989
  how much does a proton therapy machine cost: Technology Transfer Gene Aloise, 2010-03
The Dept. of Energy (DoE) spends billions of dollars each year at its national labs. on advanced
science, energy, and other research. Federal laws and policies have encouraged the transfer of
federally developed technologies to private firms, universities, and others to use or commercialize.
The Amer. Recovery and Reinvestment Act of 2009 further emphasized the role of such technologies
for addressing the nation's energy, economic, and other challenges. This report examined: (1) the
nature and extent of technology transfer at DoE's labs.; (2) the extent to which DoE can measure the
effectiveness of its technology transfer efforts; and (3) factors affecting, and approaches for
improving, DoE's efforts. Charts and tables.
  how much does a proton therapy machine cost: Plunkett's Health Care Industry Almanac
Jack W. Plunkett, 2008-10 This acclaimed and popular text is the only complete market research
guide to the American health care industry--a tool for strategic planning, competitive intelligence,
employment searches or financial research. Covers national health expenditures, technologies,
patient populations, research, Medicare, Medicaid, managed care. Contains trends, statistical tables
and an in-depth glossary. Features in-depth profiles of the 500 major firms in all health industry
sectors.
  how much does a proton therapy machine cost: He Was Our Man in Washington Owen
Symes, 2021-04-30 'Owen Symes is a rising young star who has created a masterful social history of
the Obama years. The clarification of Obamacare and other policies for health and human services is
especially helpful. As we move forward, Symes’s analysis helps us shed our illusions so we can avoid
making the same mistakes all over again.' Howard Waitzkin, Distinguished Professor Emeritus of



Sociology, University of New Mexico He Was Our Man in Washington provides a detailed narrative
of the years of the Obama administration gravitating around six key topics: the War on Terror, the
Great Recession, marginal struggles, the Affordable Care Act, climate change, and Indigenous
issues, that sit at the intersection of the other topics. Each chapter begins with a brief account of the
historical context within which the Obama administration acted. The result is a fair-minded but
highly critical interpretation of president Obama and his brand of hope and change, grounded in a
reality that goes beyond mere headlines.
  how much does a proton therapy machine cost: Making Medical Spending Decisions Mark
A. Hall, 1997 This book explores the making of health care rationing decisions through the analysis
of three alternative decision makers: patients paying out of pocket; officials setting limits on
treatments and coverage; and physicians at the bedside. Hall develops this analysis along three
dimensions: political economics, ethics, and law. The economic dimension addresses the practical
feasibility of each method. The ethical dimension discusses the moral aspects of these methods,
while the legal dimension traces the most recent developments in jurisprudence and health law.
  how much does a proton therapy machine cost: Machine Design , 2007
  how much does a proton therapy machine cost: Textbook of Gastrointestinal Oncology
Suayib Yalcin, Philip A. Philip, 2019-09-05 This textbook discusses core principles and practices in
gastrointestinal oncology and covers a wide range of practice areas such as pathology and radiologic
images, epidemiology, genetics, staging, multidisciplinary management of specific gastrointestinal
cancer, and pathology for each primary tumor site. The comprehensive coverage makes Textbook of
Gastrointestinal Oncology a useful resource for the practitioner wishing to gain a greater
understanding of the principles of managing malignant gastrointestinal disease, as well as medical
oncology fellows, surgeons, radiation oncologists, gastroenterologists and fellows, and residents.
  how much does a proton therapy machine cost: Investigations on rf breakdown phenomenon
in high gradient accelerating structures Jiahang Shao, 2018-01-19 This book mainly focuses on the
experimental research of rf breakdown and field emission with novel methods, including triggering
rf breakdown with high intensity laser and pin-shaped cathodes as well as locating field emitters
with a high resolution in-situ imaging system. With these methods, this book has analyzed the power
flow between cells during rf breakdown, observed the evolution of field emission during rf
conditioning and the dependence of field emission on stored energy, and studied the field emitter
distribution and origination. The research findings greatly expand the understanding of rf
breakdown and field emission, which will in turn benefit future study into electron sources, particle
accelerators, and high gradient rf devices in general.
  how much does a proton therapy machine cost: Applied Nuclear Physics at Accelerators
Marco Durante, Vincenzo Patera, Yolanda Prezado, 2021-07-14
  how much does a proton therapy machine cost: Protontherapy Versus Carbon Ion
Therapy Marcos d’Ávila Nunes, 2015-08-03 This book presents a comparison analysis of two cancer
treatment therapies: carbon ion therapy and protontherapy. It is divided in 5 sections. The first ones
gives the reader a brief history of Radiotherapy and types of radiation. In the second section, the
techniques and equipments, including new ones in development such as Cyclinac , Laser and DWA,
are described. The third section describes biophysical (such as stopping power and LET) and
biological (such as RBE and OER) properties, the fundamental experiments and clinical area. The
fourth section presents models and the fifth section compares both techniques, showing advantages
and disadvantages of each, and their similarities.
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