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The context 
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Radiation Protection in exposed zone 



Radiation Protection 
and Shielding 

•  Geometry	
  
–  Treatment/Imaging	
  room	
  

•  Parameters	
  
–  Energy	
  spectrum	
  
–  Or	
  a	
  single	
  beam	
  	
  

•  Output	
  
–  Plots	
  
–  Data	
  Files	
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WEB APPLICATIONS 
ON MainWall  
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•  Radiobiological	
  models	
  implemented:	
  
–  LEM	
  (M.Scholz,	
  T.Elsasser	
  et	
  al)	
  	
  	
  
–  MKM	
  (Y.Kase	
  et	
  al.)	
  

•  Possible	
  parameters:	
  
–  Cell	
  lines	
  from	
  database	
  

•  Cell	
  dimension	
  
•  Alpha/beta	
  	
  

–  	
  Dose	
  level	
  
–  	
  Beam	
  parTcle	
  type	
  
	
  	
  	
  	
  	
  (protonm	
  Helium,	
  Boron,	
  Carbon	
  ion,	
  

etc.)	
  
•  Output	
  

–  Cell	
  survival,	
  LQ	
  parameter	
  alpha	
  and	
  
beta,	
  RBE.	
  

–  Format:	
  Graphs,	
  ASCII	
  data	
  Files	
  

RADIOBIO APP 
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Radiation Protection	
  

-­‐	
   SimulaTon	
   of	
   the	
   3-­‐
d i m e n s i o n a l 	
   d o s e	
  
distribuTon	
   in	
   radiology	
  
examinaTon	
  rooms.	
  	
  
-­‐	
   SimulaTon	
   of	
   delivered	
  
dose	
   for	
   exposed	
   personal	
  
using	
   last	
   generaTon	
   of	
  
anthropomorphic	
  models.	
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Cassola	
  V	
  F,	
  Kramer	
  R,	
  C	
  Brayner	
  C	
  and	
  Khoury	
  H	
  J	
  2010.	
  Posture-­‐specific	
  phantoms	
  represenTng	
  	
  female	
  and	
  male	
  adults	
  in	
  Monte	
  Carlo-­‐based	
  
simulaTons	
  for	
  radiological	
  protecTon.	
  Phys.	
  Med.	
  Biol.	
  55	
  4399–4430.	
  
	
  

Virtual Patient 

CreaTon	
  of	
  an	
  arTficial	
  CT	
  images	
  database	
  of	
  
head,	
  neck	
  and	
  sacral	
  region	
  cases.	
  

	
  The	
  selected	
  BREP	
  base	
  model	
  was	
  MASH3	
  
(Cassola	
  2010).	
  
	
  
All	
  its	
  organs	
  are	
  segmented	
  in	
  volumes	
  
following	
  ICRP89	
  recommendaTons.	
  
	
  
478	
  x	
  258	
  x	
  1468	
  voxels	
  (1.2	
  x	
  1.2x	
  1.2)	
  mm3	
  
size.	
  



Example of virtual use 

	
  	
  
	
  
The	
  tumor	
  region	
  was	
  modeled	
  using	
  a	
  sphere	
  MESH	
  surface	
  
and	
  changing	
  its	
  verTces	
  posiTons	
  unTl	
  reached	
  the	
  desired	
  
shape	
  .	
  

We	
  started	
  developing	
  a	
  brain	
  tumor	
  case.	
  The	
  first	
  step	
  	
  is	
  the	
  definiTon	
  
of	
  the	
  tumors	
  shapes	
  and	
  locaTons	
  inside	
  the	
  model	
  .	
  
	
  



-­‐ Conversion	
  in	
  	
  CT	
  DICOM	
  images.	
  

-­‐	
  Forward	
  planning.	
  
	
  
-­‐ Monte	
  Carlo	
  simulaTons	
  of	
  the	
  TPS	
  forward	
  planning	
  for	
  
benchmarking.	
  

-­‐ 	
  ConstrucTon	
  of	
  the	
  paTent	
  database	
  	
  with	
  different	
  tumors.	
  

-­‐ 	
  Extend	
  for	
  others	
  kind	
  of	
  BREP	
  	
  based	
  	
  models	
  (Cassola	
  	
  et	
  al	
  2011)	
  

Reference:	
  Cassola	
  V,	
  Milian	
  F	
  M,	
  Kramer	
  R,	
  Oliveira	
  Lira	
  C.A.	
  B.,	
  Khoury	
  H.	
  2011	
  Standing	
  adult	
  human	
  phantoms	
  based	
  on	
  10th,	
  50th	
  and	
  90th	
  mass	
  and	
  
height	
  percenTles	
  of	
  male	
  and	
  female	
  Caucasian	
  populaTons.	
  Physics	
  in	
  Medicine	
  and	
  Biology,	
  v.56,	
  p.	
  3749	
  –	
  3772.	
  

Virtual Patient	
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•  Web	
  2.0	
  
•  Grid	
  	
  
•  Virtual	
  Reality	
  
•  Email/chat	
  

	
  

•  Web	
  3.0	
  
•  Cloud	
  
•  Augmented	
  Reality	
  
•  Social	
  net	
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Contact 


