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Photons Particles
v Photons interact with electrons by v" Particles experiences MCS
Compton scattering v" Each time deflected by a small angle,
v Scattered photons get out of beam but the particle stays in the beam
v" Remaining photons have almost same v' Effect of deflection accumulates
energy spectrum v" Particles spread out laterally
v" No change over depth in the in the v" Beam penumbra increases
energy and momentum distribution of v" At the same time, particle energy
the electrons from Compton scattering decreases and deflection angle increases
v Therefore ono change in lateral buildup from each interaction
in terms of dose v Beam penumbra increases faster near the
v Intrinsic penumbra unchanged end of beam angle

v" Penumbra changes in depth mainly due

to finite source size and location
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T Tessonnicr et al 2017 Phys. Med. Bio, 62, 3958,
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Availability of MR-based Synthetic CT

MRI Scanner Vendors
* MR for Calculating Attenuation

(MRCAT), Philips Healthcare * FDA-cleared for (photon-based)
* RT Dot Engine, Siemens Healthineers radiotherapy, riot protan therapy
Commercial Products
Third Parties * Information regarding uncertainty of
¢ MRiplanner, Spectronic Medical Hounsfield Unit (HU) generation is NOT
* Brainlab Elements, Brainlab immediately available

¢ Acculearning, Mantela

* HU, mass density and stopping power
ratio generation is possible

Some neural network models provide
uncertainty information during synthetic |
] CT generation ]

Institutions In-house Development .

Treatmant Planning
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MR-SIM . R] BAFE RT #5509 necrosis ~ infiltration ~ 2 K7 JEE » Hr, 6] GE S R THAE M: MRI»
AR B AR SRR 7] o
(1) Clinical Commissioning £:i& protocol
*  Absolute dose calibration: IAEA TRS398 report
*  Equipment acceptance testing: No standards
*  Equipment clinical commissioning: AAPM TG185 and TG350 (in progress) reports
*  Equipment periodic QA testing: AAPM TG224 report
*  Motion mitigation in particle therapy: AAPM TG290 report
*  Patient plan QA testing: No proton-specific standards
*  Other AAPM proton-specific or applicable task group reports exist and applied in
development of GCCC quality management system
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