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It appears I’m a little late! 

My goal today was to convince you that 
“wild physics” should be promoted. 



AAPM characteristics and history 
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• Celebrating our 55th anniversary this year 
• Today is the International Day of Medical Physics 
• Over 8,000 members from 25 countries 

– 6,000 full members 
– 70% radiation physics 
– 25% imaging physics 
– 5% other (hyperthermia, etc.) 

 
– 85% some clinical responsibility 
– 10% primarily research and education 
– 5% government and industry 



AAPM characteristics and history 
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• Prior to 1980, medical physics was a very 
academic discipline with most physicists 
working in larger institutions with some 
academic component. 

• Surge in demand for clinical manpower 
beginning in the 1980’s resulted in the AAPM 
focus being driven by professional needs. 
– Current definition of the Qualified Medical 

Physicist is an example of this effort. 



AAPM characteristics and history 
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• Today, most research being carried out by 
AAPM members is translational or clinical and 
in the areas of radiation therapy and 
traditional radiological imaging technologies 
(including nuclear medicine). 
– Science Council spends a lot of effort dedicated to 

the applications of physics principles in clinical 
practice (task group reports, reviewing position 
statements on the safe use of radiation, etc.) 



What is medical physics? 

6 

• According to Wiki 
– Medical Physics is generally speaking the application of physics 

concepts, theories and methods to medicine/healthcare. 
– Biophysics is an interdisciplinary  science that uses the methods 

of, and theories from  physics to study biological systems. 

 
• According to AAPM (from Vision statement) 

– …medical physics, a broadly-based scientific and 
professional discipline encompassing physics principles 
and applications in biology and medicine. 



Disruptive question for AAPM 

What other areas of 
medical physics science 

should the AAPM be 
promoting in the future? 



What’s driving cancer research? 
• GOOD NEWS 

– Death rates for the four most common cancers (prostate, breast, lung, 
colorectal), and all cancers combined, continue to decline. 

– The rate of cancer incidence has declined since the early 2000s. 
– Length of cancer survival has increased for all cancers combined.   

• BAD NEWS 
– Incidence rates of some cancers are rising including melanoma, non-Hodgkin 

lymphoma, childhood cancer, leukemia, thyroid, pancreas, liver, testis. 
– Death rates for pancreas, esophagus, thyroid, and liver are increasing. 

• FACTS 
– Cancer treatment spending continues to rise. 
– Research funding is flat from all sources! 
– Few cures… 
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National Cancer Act of 1971 
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• Signed into law by President Richard M. Nixon 
• The act was created as a mechanism to make 

the elimination of cancer a national priority 
• The press dubbed this the War on Cancer 
• In 2003, NCI Director Andrew von Eschenbach 

issued a challenge to cure cancer by 2015 
– This position was supported by AACR in 2005 

• It’s 2013 and we are not close to a cure!!! 



11 



12 



Current funding priorities at NCI 
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• Much more impact focused. 
– So it’s a great idea.  If it is successful, what will be 

the impact on patient mortality and morbidity? 

• Instrumentation development will need a very 
well defined outlet. 
– Difficult to get funding for platform technologies 

or incremental advances. 

• Biology orientation 
– For cancer, that’s really genomics! 



Human Genome Sequencing 
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Human Genome Project 
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• The project to sequence the human genome evolved 
from a DoE sponsored meeting in Santa Fe in 1986. 

• Funding for the project was provided by the Reagan 
administration in 1987. 

• In 1990, the DoE and NIH signed an MOU 
coordinating their funding efforts and set 1990 as the 
starting point of a 15 year clock. 

• The project was declared complete in 2003. 
– 99% of the genome was known to 99% accuracy 



WHAT IS THE FUTURE OF MEDICAL PHYSICS 
RESEARCH IN A GENOMIC WORLD? 
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The omics of cancer 
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Hanahan & Weinberg, Cell 57-70, 2000 



Hanahan & Weinberg, Cell 646-671, 2011 



NCI provocative questions project 
• How does obesity contribute to cancer risk? 
• Are there ways to objectively ascertain exposure to cancer risk using 

modern measurement technologies? 
• What are the molecular and cellular mechanisms by which patients with 

certain chronic diseases have increased or decreased risks for developing 
cancer, and can these connections be exploited to develop novel 
preventive or therapeutic strategies? 

• Why do certain mutational events promote cancer phenotypes in some 
tissues and not in others? 

• Can tumors be detected when they are two to three orders of magnitude 
smaller than those currently detected with in vivo imaging modalities? 

• Are there definable properties of a non-malignant lesion that predict the 
likelihood of progression to invasive or metastatic disease? 



Figure 14.3  The Biology of Cancer (© Garland Science 2007) 



Figure 14.50a  The Biology of Cancer (© Garland Science 2007) 



Figure 10.5a  The Biology of Cancer (© Garland Science 2007) 
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Small animal IGRT platforms 

Precision X-ray 225Cx Xstrahl SARRP 



Linking hypoxia to malignant progression: hypoxia (Po2 ≤ 1 mmHg) promotes genomic 
instability, thereby increasing the number of mutations (genetic variants). 

Padhani A R , Miles K A Radiology 2010;256:348-364 

©2010 by Radiological Society of North America 
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Figure 9.37  The Biology of Cancer (© Garland Science 2007) 



How should AAPM move forward? 

• Do we continue to focus in the sciences and 
practices of radiation physics, radiological 
imaging physics and nuclear medicine physics 
as they apply to humans? 

• Do we expand the focus of AAPM to include a 
broader scope of science? 

• What?  Who?  How? 
– Work Group on the Future of Research and Education 

 



My thoughts… 
• Some reasonably obvious opportunities. 

– Quantitative imaging for therapy response assessment 
– Functional (metabolic and physiologic) imaging to understand and 

sample tumor phenotype 

• Participation in team science to solve the “big problems” of 
the future.   
– We bring quantitative science skills that will enhance these teams. 

• Organically develop new directions and scientific focus in 
areas of biomedical research expected to impact healthcare in 
the future. 

• Partner with other organizations and groups to collectively 
advance the impact of medical physics research. 
 



My thoughts… 
• This will require us to refine our educational 

programs to meet the scientific needs for future in 
research medical physics. 
– Inclusion of non-traditional material in the curriculum of 

students intending to pursue a career in research. 

• The AAPM’s role is to provide a framework and 
infrastructure for addressing these challenges and 
opportunities, and to organize efforts to achieve our 
goals in research. 
– Symposium at 2014 AAPM meeting on PSOC related research? 



Imagination is more 
important than 
knowledge. 
 
Albert Einstein 



The enemy is cancer, 
not another lab or 
institution. 
 
John Mendelsohn 
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