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R ES U LTS Figure 2: Difference to GT distribution of the non-zero dose voxels inside the body, medulla and CTV structure for (G) gradient-only, (GU) validation and (GMU) modelled branch. Plotted for R E F E R E N C ES

patient 1-7.
Body cTV

[1] Y. Zhang et al., Respiratory liver motion estimation and its effect on scanned
proton beam therapy, Phys. Med. Biol. 57 1779, 2012.

[2] C. O. Ribeiro et al., Assessment of dosimetric errors induced by deformable image
registration methods in 4D pencil beam scanned proton treatment planning for liver
tumors, Radiother. Oncol., 174-181, 2018.

[3] L. Nenoff et al., Uncertainty of deformable image registration for inter-fractional
dose accumulation of lung cancer proton therapy, Radioth. Oncol. 2020.

W ow s : ; : [4] K. K. Brock et al., Report of the AAPM Radiation Therapy Committee Task Group
80% of the body voxels are inside £10% for nearly all patients in the No. 132, Medical Physics, e43-e76, 2017.

case of our proposed method and the validation branch. CONC L USIONS

Taking the gradient-only method for the medulla could lead to much Medulla W p e B e

bigger differences to the GT than taking the newly proposed method. € proposed a method 1o estimate hduced dosimetric uncertainties in cose ; :
o8 9 Y Prop accumulation for adaptive proton therapy, by including the geometric uncertainties of ACKNOWLEDGEMENTS krebsliga schweiz

multiple DIRs in a first fraction to build a patient-specific model. For the following

fractions, the geometric DVF uncertainties are estimated by the model. In combination
. with the fraction dose gradient and a direction weighting factor the dosimetric

GT for some cases the modelled uncertainty is closer to the GT, this L) ‘ uncertainties are estimated.
could be because of the simple linear model used for the DVF The method showed to be close to an earlier described estimation method, however, with

uncertainty estimation, which could lead to smaller differences than the ﬁ‘ - L Ry TR TR an increased clinical feasibility. CONTACT |NFORMAT|ON

validation branch. .. - .
The framework is in general not limited to adaptive proton therapy and could be extended
to other DIR related applications.

In Figure 2, the difference to the GT distribution of all non-zero dose
voxel inside selected structures is shown in violin plots, for each patient
and each branch (G) gradient-only, (GU) validation branch and (GMU)
modelled branch . Included in each violin are 80% (10th-90th percentile)
of the voxels of the respective distribution.
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+ For the body structure, including all non-zero dose voxels inside the
body, most voxels for all branches have a difference to the GT of +5%
of the prescribed dose or less.
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The dosimetric uncertainty estimations for the CTV from our method

come very close to the earlier described GT dose difference. This work was funded by Krebsliga Schweiz (KFS-4528-08-2018). We kindly
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