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Tomotherapy

RapidArc

IMPT

Fogliata et al, Radiotherapy and Oncology 2009:4:2

Rhabdomyosarcoma in mediastinum
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Fogliata et al, Radiotherapy and Oncology 2009:4:2
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Freund et al, Cancers 2015:7:617-630

VMAT PSPT

IMPT
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Moteabbed et al, PMB 2014:59:2883-2899

Excess absolute risk of proton vs. photon
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Dinh et al, Radiat Oncol 2013:8:289

36Gy(RBE) prescribed CSI dose, Passive Scatter vs. IMPT 
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Buchsbaum et al, Med Dosim 2013:38:70-76

Giebeler et al, Radiat Oncol 2013:8:32

Min et al, Radiat Oncol
2014:9:220

www.civco.com
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Conventional MFO optimization applying 
3mm intra-fractional junction shift 

Robust optimization applying 
3mm intra-fractional junction 
shift 

Courtesy of Xiaodong Zhang. Liao et al. AAPM 2014 meeting TH-C-BRD-12
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Source: http://ww.spinalstenosis.org
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craniopharyngioma Ependymoma

medulloblastoma Low grade glioma
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Beltran et al, Int J Radiat Oncol Biol Phys, 2012:82:e281-
e287
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For more discussions, see the following publications 
Lohr et al, Strahlenther Onkol, 2014:190:864-871
Hodgson & Dong, Leuk & Lymphoma, 2014:51:1397-1398 
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� Proton therapy is compelling for children and adolescents because of 
the promise in reducing late effects and second cancer risk . 

� Most children are currently treated with passively scattered beams but 
IMPT with scanning beams of smaller spot sizes has arrived.

� Data on OAR tolerance and RBE effects in children are extremely 
limited. Planners and physicists should be careful in translating photon 
experience into proton (CT scan, margin design, OAR constraints, beam 
angle selection, setup and immobilization devices, etc).

� Opportunities await and abound for physicists –
• technical guidance on patient selection for proton therapy 
• safe and efficient delivery to this vulnerable patient population 
• disease-specific treatment techniques including reirradiation
• uncertainty analysis and margin design 
• sharing planning and delivery experience with the community
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