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What do they see ? 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2159 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Eye or brain ? 



• p: larger flux, lower LET 
LET: 60 MeV p : 2 keV/µm   
       250 MeV 12C : 12 keV/µm 

• Phosphenes protontherapy centres status 
LNS (Catania): No phosphenes 
Loma Linda (CA): No ‐>Maybe ? 
ICPO (Orsay): See next slides …      

Protons or nuclei ? 



Study at Orsay protontherapy centre 

• 4x1 min 55 MeV protons in eye tumour, 1010 pps 

• QuesLonnaire at the end of each session 

• First study : 70 paLents 



Results 

E. Khan et al., Adv. Space Research 45, 846 (2010) 

•  43% see at least one flash during the treatment 
•  Colors: blue (61%), white, yellow, purple 
•  Shapes: clouds (39 %), dot‐like, linear 

•  IrradiaLon on the reLna is not sufficient to trigger flash 
•  ContaminaLon by X‐rays and Cerenkov photons: blue cloud, also discarded 
by simulaLon 



Conclusions 

• Database 500 paLents 

• Beam Tracking 

• Comparison with other faciliLes 

• ContaminaLon by secondary X rays or Cerenkov photons 

• Role of the flux, the LET and physiology ? 


