Suppl. 1: Constraints used in clinical practice in CNAO for proton therapy treatment
	Organ at risk
	Dose constraint
	Reference

	Spinal cord
	Dmax < 63 Gy (RBE) (surface)

Dmax < 54 Gy (RBE) (center)
	Marucci et al, 2004
Kirkpatrick et al, 2010

	Brainstem
	Dmax < 63 Gy (RBE) (surface)
Dmax < 54 Gy (RBE) (center)
	Debus et al, 1997 

Mayo et al, 2010

	Optic Chiasm
	Dmax < 56 Gy (RBE)
	Mayo et al, 2010

	Optic nerve 
	Dmax < 56 Gy (RBE)
	Mayo et al, 2010

	Temporal lobe
	D2cc < 71 Gy (RBE)
	Pehlivan et al, 2012

	Parotid gland
	Dmean ≤ 26 Gy (RBE)
	Deasy et al, 2010

	Cochlea (contralateral)
	Dmean ≤ 45 Gy (RBE)
	Bhandare et al, 2010

	Larynx 
	V50 Gy (RBE) < 30% 

Dmean < 50 Gy (RBE)
	Rancati et al, 2010


CNAO= Centro Nazionale di Adroterapia Oncologica; D= maximum dose to 0.03 or 2 cc of the considered volume, Dmax= maximum dose to the considered volume; V= volume (%) which received the considered dose;  Dmean= mean dose to the considered volume
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