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Significance of radiotherapy

The Royal College of Radiologists (RCR) estimates that,
of those cancer patients who are cured:

e

E 49% are cured by surgery
E 40% are cured by radiotherapy
E 11% are cured by chemotherapy
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Rationale for proton beam radiotherapy
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Synchrotron Accelerator

Beam Transport System

w250 MeV synchrotrordeveloped in collaboration with Fermi National Accelerator Laboratory
o8 gantries jpassive scatterinj

ol fixed clinical beamline (passive scattering)

ol fixed ocular beamline (passive scattering)

ol fixed experimental beamline (passive scattering)

Wor | dbés f i +hased photos fhérdpwfiacility - clinically operational since 1990



S A. Linac Injector
B B. Synchrotron

Isocentric Gantry 1

Isocentric Gantry 2
Isocentric Gantry 3

Fixed Beams

Reception
Waiting Room

Treatment
Planning

THE UNIVERSITY OF TEXAS

MDAnderson
ancerCenter

Treatment Level Layout
Making Cancer History”

250 MeV synchrotrorfHitachi PROBEAT system)
o8 gantries (dassive scattering- 1pencil beam scanning
ol fixed clinical beamline (passive scattering)

ol fixed ocular beamline (passive scattering)

ol fixed experimental beamline (passive scattering)

Clinically operational since 2006

Energy Selection
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250 MeV CyclotrorfVarian ProBeam system)
i gantries ffencil beam scanning

Clinically operational since 2021




Single-room proton therapy system:

Gantry-mounted 250 MeV synchrocyclotron




30-230MEV LIGHT ACCELERATOR

80-100 ms (*)
1-2 seconds

Beam always Energy variation Time needed for
present during by electronic varying the energy
treatments methods

Cyclotron YES NO

Synchrotron NO YES

Linac YES YES

(*) With movable absorbers
(**) The energy is changed by adjusting the RF power to the modules

2-3 milliseconds (**)

Capital cost:
A Increased access to proton
therapy for patients
A More clinical data
A Increased availability of research
facilities
A Detector development
A Radiobiological data
A Xo

Compact/modularity:
A Construction and installation
A Ease of maintenance

Reduced shielding:
A Space and cost

Performance characteristics:
A Motion mitigation techniques
A Fast adaptive delivery
AXoo



Patient treatment in seated position?

CT scanner




Beam Delivery System
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Advantages of scanned beam delivery
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2. Uses protons very efficiently as compared to passive scattering in which more
than 50% of protonbaveto6 S G 0 KNR gy | g & £ @

3. Generally, requires no patietsipecific hardware.
4. The neutron background is substantially reduced as a result of points (2) and (3).

5. Allows the implementation of IMRT with protoggermed intensitymodulated
proton therapy (IMPT)



Intensity Modulated Proton Therapy (IMPT)
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VMAT IMPT

VMAT technique: 2 full arcs;
5mm PTV expansion from CTV.

IMPT technique: Multi-field optimization (MFO) with 2 pencil beam scanning fields;
positional uncertainty of 5mm & range uncertainty of 3% to robustly cover CTV.



