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Protontherapy

Benefits:
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e More conformal dose distribution
* Lower dose in healthy tissue

[Kamran et al. Prostate Cancer Prostatic Dis. 22, 2019]
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Problem: Proton Range Uncertainty
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Solution:
Proton Range
Verification

[Image adapted from Leeman et al. Lancet Oncol. 18(5), 2017]



Protoacoustics
Radio-induced Thermoacoustic
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Novel Approach: Dictionary-based proton range verification
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Application: Detection of Deviations from
Protontherapy Plan
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Results

0
1. Air bubble 2. Weight gain 3. 1 mm Shift 4.3.5% error HU
Bl B2 B3 Bl B2 B3 Bl B2 B3 Bl B2 B3

1.1 mm
Average
Accuracy

gl 120 118 113 16 17 14 06 05 03 57 81 53

(mm)

m 12.7 9.0 8.6 1.3 2.4 1.7 0.9 0.8 0.0 7.4 8.4 8.1

Next Step
* Experimental 0.7 2.8 2.7 0.3 0.7 0.3 0.3 0.3 0.3 1.7 0.3 2.8
validation



