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LESS volume
MORE radiation tolerance

XL cycle alice.casaliO1 @universitadipavia.it Alice Casali



XL cycle alice.casali01@universitadipavia.it Alice Casali



Shirato model

[Shirato et al., Radiotherapy and Oncology, 1995]
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Biological parameters
from fit

[Shirato et al., Radiotherapy and Oncology, 1995]



Shirato model

Biological parameters
from fit

Limited validation

[Shirato et al., Radiotherapy and Oncology, 1995]
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Shirato model

Biological parameters
from fit

Limited validation

Parameter degeneracy

[Shirato et al., Radiotherapy and Oncology, 1995]
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None of the existing models is
capable of describing the volume

effect in serial organs.

- Van der Kogel
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Critical Element Model

[Withers et al., Int. J. Radiat. Onc. Biol. Phys., 1988]
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[Withers et al., Int. J. Radiat. Onc. Biol. Phys., 1988] Linear quadratic
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[Karger et al., Int. J. Radiat. Onc. Biol. Phys., 2006]
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Model parameters

. A. Casali et al., Phys. Med. Biol., 2024
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Fit new model

Photon NTCP data

1 irradiation length
> 8 mm




40

&
= g
& )| &
N B
° S
|".|I||||..|J;|ED
& —
O
— . a=
—_— . .
e o)
=i

(‘qoad sisAfeaed) 4D.IN




Fit new model

Photon NTCP data Dt
1 irradiation length .
> 8 mm







v

Multiple
irradiation
lengths
< 8 mm




Fit across multiple irradiated lengths
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Predictions Bath and shower

[Bijl et al., Int. J. Radiat. Onc. Biol. Phys., 2003]

XL cycle alice.casaliO1@universitadipavia.it Alice Casali



Bath and shower

[Bijl et al., Int. J. Radiat. Onc. Biol. Phys., 2003]
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Bath and shower

[Bijl et al., Int. J. Radiat. Onc. Biol. Phys., 2003]
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How accurate are our predictions ?




Markov Chain Monte Carlo (MCMC)
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Markov Chain Monte Carlo (MCMC)
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What's next..?
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[ INFN-GEANT4 project ]




What's next..?

Single
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Other
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Back up slides



“ .. none of the existing models |[...]
is capable of adequately
describing the volume effect
data, the spinal cord being
a good example. ”

- Van der Kogel
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Ion o and P estimation

Real Mixed
Field
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interface
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[Ballarini, Carante, Radiat. Phys. And Chem., 2016
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Interface BIANCA - GEANT4
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