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Vor	
  der	
  CT:	
  Radiographie	
  è	
  
Problem	
  der	
  SuperposiKon	
  

Gewöhnliche Radiographie 

çè CT Schicht 

Von: Wikipedia und O. Effenberger 



CT	
  examples	
  



CT Gerätetechnologie 1985 bis 2008 

Faster – Further – Finer  
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CT heute und seine Detektoren 



Example:	
  again	
  X-­‐ray	
  fluorescence	
  
technique	
  



Basics	
  
	
  



Sinogram	
  

F	
  is	
  measured	
  fluorescence	
  yield	
  





Image	
  reconstrucKon	
  



Radon	
  transformaKon	
  

FuncKon	
  in	
  grey	
  area	
  ==	
  1,	
  else	
  ==	
  0	
  

Radon	
  inverse	
  either	
  by	
  filter	
  back-­‐
projecKon	
  or	
  via	
  Fourier	
  transform	
  



 

 

Axial Scanning à Helical Scanning 

Delay between slicescans 

2d-layer 3d-volume 

With Delay* Without Delay 

Conventional CT çè Spiral-CT 



Spiral-CT (1990) 

2-slice-CT (1998) 

16 slice-CT (2002) Development of 
Multislice - CTs 

Today: 

64 to 320 slices 

Dual source CT 

spectral CT 



dose:	
  detecKve	
  quantum	
  efficiency	
  
radiaKon	
  dose	
  efficiency	
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 CR1, 1,77 µGy     4,61 µGy    14,8 µGy
 CR2, 1,72 µGy     5,21 µGy    15.5 µGy
 i-FDR, 1,19 µGy   3,91 µGy    12,1 µGy
 d-FDR, 1,94 µGy  4,91 µGy    19,3 µGy
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dose	
  

mamma	
  screening:	
  3	
  mGy	
  (absorbed	
  in	
  organ),	
  0.4	
  mSv	
  (in	
  whole	
  body)	
  

Chest:	
  13	
  mGy,	
  5-­‐7	
  mSv	
  

Head:	
  56	
  mGy,	
  1-­‐2	
  mSv	
  



Efficient	
  dose	
  reduc6on:	
  CT	
  D‘OR	
  =	
  
(CT	
  with	
  Double	
  Op6mal	
  Reading)	
  	
  

(De las Heras 2009) 

addi6onal	
  detector	
  mask:	
  

X-­‐rays	
  not	
  shielded	
  are	
  detected	
  by	
  mask	
  detectors	
  

Then	
  both	
  image	
  data	
  (from	
  CT	
  detector	
  and	
  mask	
  detectors)	
  are	
  combined	
  and	
  
reconstructed	
  





Dual	
  source	
  /	
  dual	
  energy	
  



CT	
  summary	
  

• 	
  CT	
  gives	
  3D	
  informaKon	
  

• 	
  can	
  be	
  operated	
  with	
  dual	
  energy	
  

• 	
  resoluKon	
  as	
  low	
  as	
  0.3	
  mm	
  –	
  but	
  then	
  dose	
  is	
  issue	
  

• 	
  relaKon	
  between	
  spaKal	
  resoluKon	
  and	
  dose	
  
• 	
  new	
  methodes	
  for	
  dose	
  reducKon	
  


