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What  is  Cancer?	
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Cancer	
  remains	
  a	
  key	
  public	
  health	
  concern	
  and	
  a	
  burden	
  on	
  the	
  European	
  Union	
  (EU).	
  It	
  is	
  the	
  second	
  largest	
  
cause	
  of	
  death	
  in	
  the	
  EU-­‐28,	
  only	
  behind	
  cardiovascular	
  diseases.	
  	
  
	
  
More	
  than	
  one	
  quarter	
  of	
  all	
  deaths	
  is	
  due	
  to	
  cancer	
  (26%)	
  and	
  it	
  has	
  been	
  esLmated	
  that,	
  in	
  future,	
  1	
  in	
  3	
  
people	
  in	
  the	
  EU	
  will	
  get	
  cancer	
  in	
  their	
  lifeLme.	
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2017  Cancer  Deaths	
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  PaLents	
  die	
  from	
  Metastasis	
  

80%	
  



What  is  Radiation  Therapy?	


Ionizing  Radiation  Sterilizes  Cancer  STEM  Cells!!!  	
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Worldwide	
  DistribuLon	
  of	
  RadiaLon	
  Therapy	
  





















Carbon	
  (Proton)	
  Beam	
  Therapy	
  
1st	
  Proton	
  (1st	
  Carbon)	
  

Berkeley	
  	
  
1954	
  (1975-­‐1992)	
  

2nd	
  Carbon	
  
Chiba	
  (HIMAC)	
  
1994-­‐2018	
  

3rd	
  Carbon	
  
GSI/Heidelberg	
  

1997-­‐2009/2009-­‐2018	
  

Robert	
  R	
  Wilson	
  (Berkeley	
  1946)	
  
“Father“	
  of	
  Proton	
  Therapy	
  

“Radiological	
  use	
  of	
  fast	
  proton“	
  1946	
  Radiology	
  









Why	
  ParLcle	
  Therapy?	
  
	
  “Bragg	
  Peak”	
  

Organ	
  Sparing	
  Region	
  



ParLcle	
  Therapy	
  FaciliLes	
  
	
  Protons 	
  	
  	
  
Charité / 
Helmholtz-Zentrum 
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carbon ions 	
  	
  
University Hospital 
Heidelberg 	
  
	
   	
  MIT  Marburg 

	
  	
  
	
  HIT Heidelberg 



Advantage	
  of	
  ParLcle	
  Therapy	
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Advantage	
  of	
  ParLcle	
  Therapy	
  

Chordoma	
  PaLents	
  5-­‐Year	
  Local	
  Control	
  
(source:	
  Schulz-­‐Ertner,	
  Int	
  J	
  Radiat	
  Oncol	
  Biol	
  Phys.	
  2007)	
  

GSI	
  –	
  Darmstadt/Heidelberg	
  Hospital,	
  Germany	
  








