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Hadron therapy treatment monitoring
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Hadron therapy treatment monitoring
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RESIDUAL NUCLEI

511 keV y-rays




Compton camera

Backprojection
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Compton camera configurations

Scatterer + “absorber” Multilayer
2 interactions 3 int. in 3 detectors
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Compton camera configurations

Scatterer + “absorber” Multilayer
2 interactions 3 int. in 3 detectors

Problem if the photon energy is Energy determined

unknown/high (MeV)

Lower efficiency

Detector 2
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MACACO

Medical Applications CompAct COmpton camera

LaBr3 CRYSTALS

l

E‘;}PM MATRICES

Fast response
3 planes + no absorption required
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 MACACO III
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MACACO III

Detectors Readout
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MACACO III

ALiVATA

DAQ board
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S13360-3025CS (25 pm)

MACACO III

Photodectector selection S13361-3050AE-08 (50 pm)
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S13360-3025CS (25 pm)

MACACO III

Photodectector selection

S13361-3050AE-08 (50 pm)
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S13360-3025CS (25 pm)

MACACO III

Photodectector selection S13361-3050AE-08 (50 pm)
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Image reconstruction

Sensitivity model for 2- and 3- interacion events

No sensit. Wilderman
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Image reconstruction

Spectral code: position and energy distributions

Simultaneous reconstruction of Y-88 + Na-22
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Image reconstruction

Joint reconstruction of 2- and 3-interaction events |
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MACACO III

Experimental Setup '~ Image reconstruction
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MACACO III

System characterization
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/g1 Excellent agreement between experimental
‘ MA'CA'CO III I results and GATE v8.2 simulations.

System characterization
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MAC ACOp« " Alternative CC

Experimental setup
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MAC ACOD« | Alternative CC

Results
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MAC ACOp« Alternative CC

Results
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_In-beam experiments

Tests with previous prototypes

Center Radiation Publication

CNA, Sevilla A. Ros et al. Phys. Med.

18 MeV Protons — photons

Biol. 2020
P. Solevi et al, Phys. Med.
- Biol. 2016
KGVI (.:ART’ 150 MeV protons
roningen E. Mufioz et al. Sci Rep
2021.
HZDR Dresden 4.4 MeV photons E. Muiioz et al. JINST 2018
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_In-beam experiments
Tests at CNA and proton therapy centres

Energy
Center Accelerator Target
(MeV)
CNA Cyclotron Graphite 18
Cyclotron
CCB (Proteus C-235) RW3 88.38 —91.62
o Synchrocyclotron
QuirénSalud (S2C2) RW3 70-90
MedAustron | Synehrotron-based ARDOS 99.6
particle accelerator '
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In-beam experiments CNA (Sevilla, Spain)
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Counts

In-beam experiments CNA (Sevilla, Spain)
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In-beam experiments CNA (Sevilla, Spain)

MACACO II MACACOp
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In-beam experiments CNA (Sevilla, Spain)

MACACO II MACACOp
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In-beam experiments CCB (Krakow, Poland)
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In-beam experiments CCB (Krakow, Poland)

MACACO II MACACOp
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In-beam experiments CCB (Krakow, Poland)

MACACO II MACACOp
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In-beam experiments Quirénsalud (Madrid, Spain) 70-90MeV

MACACO II

MACACOp
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In-beam experiments Quirénsalud (Madrid, Spain)

MACACO II

MACACOp

1] Data analysis ongoing
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Conclusions

> The IRIS group is working in hadron therapy applications for almost fifteen years.

> We are developing a Compton camera for treatment monitoring.

> Results so far are encouraging.

> Beam tests are essential in the development.

* Experimental beams allow to test more extensively the system, with lower time and
space constraints.
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