
• What is this phantom used for and why is it 
important for radiation therapy planning? 

• This is an electron density phantom which is used to 
establish a relationship between the electron density 
of various tissues and their corresponding CT 
number. 

• Modern treatment planning systems typically employ 
corrections to account for heterogeneity of body 
tissues in dose computation. 

• This phantom may be scanned on your CT and the 
actual electron densities in the cylinders may be 
related to the generated CT numbers 

• This data may then be used to customize the CT 
number vs. electron density curve 



• What are some typical CT numbers for body 
tissues? 



• This graph depicts the relationship 
between CT number and electron density 

 
• Compton-measured electron density CT 

number 
 
• The non-linearity in the figure is a result 

of the change in atomic number of the 
tissues which affects the proportion of 
beam attenuation by Compton versus 
Photoelectric interactions. 

 
• Break occurs slightly above electron 

density of water. 



• What is the definition of CT number? 
• What is the difference between CT number and Hounsfield Unit (HU)? 

 
 

• CT number is the linear attenuation coefficient rescaled to water. 
• Hounsfield unit is the CT number normalized to 1000. 
• HU represents a 0.1% difference between the linear attenuation coefficient 

of sample vs. water. 
• The attenuation coefficient of material depends upon X-ray beam energy. 

CT uses 120-140kVp X-rays (Compton region), therefore electron density 
may be inferred 
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