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Transarterial Radioembolization (TARE)
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Dose Prediction Challenges in Radioembolization
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Segmentation and CFD Simulation
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Flow Simulation: Multiscale Modeling
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Flow Rate
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3D Microsphere Distribution
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Y-90 Dose Kernel: Use GATE Dose Actor

/control/execute physic.mac

# DETECTORS

/control/execute actorBeta.mac

# INITIALISATION

/gate/run/initialize

# SOURCE :

/control/execute betasource.mac

Sphere, voxel number and total space
calculated to match that of desired voxel size
364 um for microspheres

WY beta isotropic point source defined by
energy spectrum

Collect ~5 10° -10° events in 280 x 280 x 280
kernel matrix
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Dose Kernel Calculation

Cumulative activity (MBqQ.s) Gy / MBqg.s
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. Highly heterogenous dose distribution between segments
- Predicted total dose 125 Gy, consistent with physician reported dose with MIRD 137 Gy
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3D Dose distribution Predicted by CFD

Total dose Selective injection Lobar injection
0.05 Gy/vox

0.04

10.03

125 Gy 58 Gy (48 Gy to tumor) 67 Gy (10 Gy to tumor)

CFD-predicted dosimetry allows to separate multiple injections
—> can optimize number of injections, site, activity
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Y-90 PET for Dose Verification

Coronal

90y -
HH [J_-,—x&in.nl'l%
AN wwe  ACHIVIty distribution measured post-treatment is
\ """ consistent with CFD-predicted dose distribution
0Zr .

" P for PET

Emilie Roncali eroncali@ucdavis.edu, EANM, October 14th 2019



Conclusions

» Developed proof of concept dosimetry tool for personalized treatment
planning

» Promising results, next step Is validation

» Ultimate goal Is a flexible tool for Interventional Radiologists to determine best
Injection site and activity pre-treatment based on dosimetry
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