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OR-Imaging	
1.	Ortho	CT	(Orthogonal	Computed	Tomography	for	X-Ray	Therapy)	
2.	O-PGI	(Orthogonal	Prompt-Gamma	Imaging	for	Proton	Therapy)	
3.	TPPT	(In-beam	TOF-PET	for	Proton	Therapy)	
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Outline

1.  MoIvaIon	
2.  RaIonale	for	in-vivo	imaging	in	proton	radiotherapy	(RT)	
3.  Orthogonal	prompt-gamma	imaging	in	proton	RT	
4.  In-beam	TOF-PET	for	proton	RT	

							Acknowledgments	



1. Mo.va.on: Proton therapy physical advantage over photons
(Leeman	et	al,	Lancet	Oncol	2017)	
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1. Mo.va.on: Proton therapy physical advantage over IMRT

(Proton	Therapy	Today	2019)	
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1. Mo.va.on: Proton therapy clinical benefits



2. Ra.onale for in-vivo imaging in proton RT



2. Ra.onale for in-vivo imaging in proton RT



2. Ra.onale for in-vivo imaging in proton RT



Provides	real-Ime	images	of	selected	
region	without	rotaIon	of	beam	source.	 Image	with	prompt	gammas	“stops”	at	beam	range	

	(Cambraia	Lopes	PhD	2017)	

3. Orthogonal prompt-gamma imaging in proton RT
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3. Orthogonal prompt-gamma imaging in proton RT



3.1 Change of brain density due to frac.onated RT
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3. Orthogonal prompt-gamma imaging in proton RT



4. In-beam TOF-PET for proton RT



4. In-beam TOF-PET for proton RT

A	full	simulaIon	with	an	arbitrary	single	beamlet	

StarIng	posiIon:	(0,	-155,	0)	
DirecIon:	Y	(gantry	angle	of	180	degrees)	
Energy:	131	MeV	
Beamlet	spread	size:	8.42	mm	sigma	
Beamlet	duraIon:	4	ms			



4. In-beam TOF-PET for proton RT
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