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Particle therapy Is highly
sensitive to range

uncertainties. m

Particle range (PR) in patients .. oo o ety o e
needs to be predicted as
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treatment planning and delivery [T
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“In-vivo proton range verification: a review” Phys. Med. Biol. 58 (2013) R131-R160

Safety margins could potentially be
reduced with routine in vivo range
monitoring. One takes advantage from
the nuclear interactions of the beam in
the body.
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Detect the signals exiting from the patient and correlate them with the PR

INSIDE
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CLINICAL TEST

First clinical test
patient suffering of a
carcinoma of the lacrimal
gland.

Treated with 3.7 *10'° protons
[66.3, 144.4] MeV/u
(28-29)/30 fractions, 2.2 GyE
Monitored for two consecutive
days (1 and 2 /12/2016)
Compared with FLUKA
simulations

Ferrero V, Fiorina E, Morrocchi M, Pennazio F, et al. Online proton therapy monitoring: clinical test of a
silicon-photodetector-based in-beam pet. Scientific Reports 2018;8(1):4100.

Fiorina E, Ferrero V, Pennazio F, et al. Monte Carlo simulation tool for online treatment monitoring in
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PET DETECTOR

V< 256 LFS pixel crystals

(3x3x20mm3) coupled one
to one to MPPCs
(Hamamatsu Multi Pixel
Photon Counters, SiPMs).
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The system is being upgraded to allow
clinical validation.

20 patients affected by 4 different
cancer pathologies and treated with
proton and carbon ions will be
monitored by INSIDE during their
treatments.

Goal: evaluate the impact of the
INSIDE range monitoring system on
the CNAO patient management and
treatment quality assurance

Project INSIDEZ2 funded by CNAO
Project PETRA funded by Tuscany region, CNAO
and INFN

M. De Simoni V. Patera
R. Faccini M. Fischetti

M. Marafini A. Sarti

G. Battistoni
INFN Y—Don

[. Mattei

advanced detectors A. Del Guerra S.Muraro INEN Vo Ferrero A Atti PN C: Morone A. Sciubba ’ C. Marzocca S.M. Valle

INFN E. Fiorina A. Kraan F.Pennazio S. Giordanengo

La Biodola ® Isola d’Elba e lialy
27 May - 2 June, 2018

CFERMI G. Traini G. Matarrese P. Sala

e Sandro Rossi Maria Vittoria Livraga
C NA Guido Baroni H i

Mario Ci Giuseppe Venchi,

ario Ciocea — prancesca Valvo,

Franco Gerardi .. _
Viviana Vitolo

Arianna Serra o
Sara Tampellini



