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Conventional (SE)CT calibration for RT

Theoretical HU-ED curve
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Dose calculation requires accurate data
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Proton therapy: OAR sparing is critical (e.g. skull base)

Paganetti et al. Phys. Med. Biol. 2008



Advanced parameter extraction with DEC

Dual source CT: 2 perpendicular kV
sources
— Siemens SOMATOM Definition Flash

Dual energy CT: rapid kV switching
— GE Gemstone Spectral Imaging
Spectral CT: single kV + energy
discrimination
— Philips 1Qon
Applications for radiology (e.g.,
Alvarez & Macovski 1976)
Techniques for RT are recent (e.g.,
Bazalova et al. 2008)

— Spectrum-based
— ~2% accuracy in ED

DSCT\

%




SECT stoichiometric calibration
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Model
HU = f(x,,x,,...)

ICRP/ICRU data

Theoretical HU-ED curve
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DECT stoichiometric calibration
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Model —
HU, = f,(x,x,,...)

HU, = f,(x1,X;,...) -
Z = f,(HU,HU,)
ED =f£,(2)




Mean Excitation energy / ¢V

Stopping powers and /-value
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lon beam range uncertainty

e Continuous slowing down approximation
through N voxels
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Figure 9. Ideal uncertainty on the range of protons, helium ions and carbon ions in water
as a function of the range of the beam.



Electron density relative to water
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A theoretical comparison of tissue parameter extraction methods

for dual energy computed tomography (under review)
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Jean-Etienne Tremblay,! Stéphane Bedwani,

Sinogram-based method (generic)

¥
Calibration-based method




Mean absolute relative error

Mean absolute relative emor
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