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Particle therapy centers over the world



Number of treated patients with particle therapy



Ratio treatment rooms/inhabitants



Particle therapy centers in Italy

Operating centers

Centers under construction



Indications and Reimbursments – the current status

DM aprile 23. Entrata in vigore delle nuove tariffe dal 1 gennaio 2024



Turn-key (‘‘commercial’’) proton therapy solution

European tender lauched at beginning of 2007

Contract signed in December 2009

Clinical activities started in October 2014 (1° Gantry room in Italy)

PTC was designed as the first block of the New Hospital…(2030??)

More than 2000 pts treated (from classical particle therapy indications to moving target lesions, e.g.: lungs)

APSS Trento Proton Therapy Center



• May 2000 initial proposal

• February 2001 meeting in Trento about the idea

• Early 2002 preliminary feasibility analysis

• Late 2002 PAT project financial endorsement

• July 2003 ATreP creation

• Autumn 2004 ATreP director nomination

• Early 2005 working group formation

• 2007 European tender call

• 2008 winner designation and negotiation 
beginning

• December 2009 contract with IBA-Mantovani

• 2010-2013 building of the centre and of the working 
group

• August 2013 delivery of the centre

• September 2013     acceptance test beginning

• 1st January 2014 ATreP discontinuation and taking over by 
APSS (Azienda Provinciale per I Servizi Sanitari)

• 22nd October 2014 1st patient treated
Azienda Provinciale  per i Servizi Sanitari 

Provincia Autonoma di Trento

Trento Proton Therapy Center: the history in short



Trento Proton Therapy Center - Layout

Gantry1                                Gantry 2

Cyclotron

(230 MeV)

Experimental Area



Pencil Beam Scanning delivery technique

p+

Flanz, ch. 6 Proton Therapy Physics

Full 3D modulation of dose distribution allowed

State of the art in proton therapy



Trento Proton Therapy Center - Beam Delivery System

Active Scanning Dedicated Nozzle

Spot sigma @ 32 g/cm2 ~ 2.65 mm

@ 4 g/cm2 ~ 6.78 mm

2 rooms with 360° Gantry



Trento Proton Therapy Center – Imaging systems

Dedicated simulation CT & MRI

2D KV images in both gantry rooms

Surface Guided Radiation Therapy

CT on rail in one Gantry room



APSS Trento Proton Therapy Center

- Proton therapy Equipment (Cyclotron, Transportation line and Ancillary Devices, gantry rooms, …)

- Clinical Infrastructure (TPS, OIS, VisionRT, MR, TC, soon TC-PET…)

- Building

SOH (Standard Operating Hours): Mon-Wed 6:30-22:30, Thu-Fri 7:00-23:00 and Sat 7:00-14:30 

Clinical activities from 7am to 8pm, QA activities and Research ativities afterwards

Weekly meeting are carried-out between Iba and APSS representatives

Operation and Maintenance are provided by Iba company 

(full service solution)



Lesions sites and pathologies treated

More recently

Lymphoma and Lung
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Protons as Re-irradiation



Planning From PTV to full MFO…



Setup

Uncertainties

Range

Uncertainties

Different Pt

Anatomies

Planning – Robust Optimization



Classic RE Realistic RE

Standard Robust Evaluation (3min calc time):

Parameters used:

Setup: 2,0 mm  | 1,5 mm  | 1,0 mm  | 0,5 mm

Range: ± 3,5%

OAR

D1/1cc worst case scenario

Target

D95 worst case scenario

D98 worst case scenario

Realistic Robust Evaluation (15h ÷ 54h calc time):

OAR

D1/1cc (p95%) -> 95% of D1/1cc results are lower than this value

Target

D95/98 (p95%) -> 95% of D1/1cc results are higher than this

value

Planning – Robust Evaluation

Fracchiolla F. et al.  (internal data, not yet published)



MFO delivered Plan

Proton ARC

Proton Arc Therapy (1)

Fracchiolla F.  internal data, not yet published



Proton Arc Therapy (2)

Further improvement in terms of NTCP

Further advantage in view of model based

approach for patients selection



LET painting

Image provided within a research agreement with Raysearch



Proton Heart

The aim of this preliminary study is to assess the

feasibility of stereotactic body radiation therapy (SBRT)

proton therapy (PT) plans for the treatment of

Ventricular Tachycardia, adopting a robust optimization

technique.



Dosimetry and QA

Progettazione e realizzazione 

di un supporto rotante 

comandato da remoto per 

l’esecuzione dei Controlli di 

Qualità pre-trattamento

Prototipazione Meccatronica e Stampa 3D

di supporti e fantocci

Titolo: Dispositivi per applicazioni di Protonterapia

ottenuti da tecniche avanzate di stampa 3D (Proton3D)



Imaging workflow for patient positioning and plan adaptation



Ultra High Dose Rate (UHDR) and FLASH Proton Therapy

From January 2023 FLASH beam availbale @ Trento PTC

First FLASH irradiations of cells done in Trento on May 2023

Dedicated planning techniques

Van Marlen IJROBP 2020

Dedicated delivery techniques 

(beam monitoring, beam shaping, 

reference dosimetry, etc…) 

Vozenin 2019 Jolly Phys Med 2020
Dose Rate

>40 Gy/s



Characterization and Setting of the beam-line for using at FLASH regimen (UHDR)

Attività propedeutica al possibile impiego dei regimi FLASH per scopi di ricerca e clinica 26

ProM facility (TS) e DICAM (UniTN)

Modulatori 3D

Modulatori 2D



Network



Partnership with INFN/TIPFA-UNITN-FBK



Thank you for your attention

Proton United – stagione 2023






