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- RBE needed for carbon ion therapy

RBE(aX 9/8X9aP:IBP9dP)

Uncertainties in input effect RBE
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Variance-Based Sensitivity Analysis

Simplified approach:
Used biological model:

_ LEM 1 implementation
Assume: RBE (M ’ a’P ” ﬂP ” d P ) http://totIxl.to.infn.it/lem/

a, = 0.1Gy! and B,= 0.05 Gy~

constant Uncertainties simulated with
random distributions

frequency

0.6 08 1 0015 003 0045 0.7 0.9 1.1
a, in Gy ! By, in Gy 2 din Gy

*A. Saltelli et al., Global Sensitivity Analysis The Primer, Wiley 2008.
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Voxel based 3D Sensitivity Maps
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1D Sensitivity Profiles
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Voxel-based Sensitivity Result

s 027

S5

i

s 0.0

S

<0001

[

S

< 0.001 .

S

S =078

S =093

-
(@)

<
.20
<
(@)
(@)
+—

too low

Aosuanbalyy

frequency

[a ] [t
(3gx)ho w
9p - 3a¥

=+ e

4494

]

0.9
din Gy

0.7

0.015 0.03 0.045

.1

06 038

in Gy

B

in Gy

o



m F. Kamp - Dept. of Radiation Oncology TI.ITI

Summary and Conclusion

- Sensitivity Analysis is a useful tool for carbon ion biology

- Variance-based sensitivity approach

Model independent

Variation of all input parameters at once

Ranking of the influence of input variables
Possible on 3D patient geometries (voxel for voxel)

- Uncertainties in ion a, most influential (a, and B, not yet included!)
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