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PHOTON VS. PROTON 
SBRT DEBATE

CLINICAL DEBATE WITH

KRISTIN HIGGINS, MD, VS. CHARLES SIMONE, MD

PHYSICS DEBATE WITH

FANG-FANG YIN, PHD, VS. LIYONG LIN, PHD

DISCLOSURE

• NIH research grant

• Research funding from Varian Medical Systems
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KEY TECHNICAL/CLINICAL PARAMETERS FOR SBRT

• 1-5 fractions with 

Benedict et al.: Stereotactic body radiation therapy: AAPM TG101 2010

; 93: 20190582.

PUBLISHED QA RECOMMENDATIONS FOR SBRT 
AND SBRT-RELATED TECHNIQUES

Benedict et al.: Stereotactic body radiation therapy: AAPM TG101 2010
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ACHIEVABLE ACCURACIES CATEGORIZED BY BODY 
SITE AND IMMOBILIZATION/REPOSITIONING DEVICE

Benedict et al.: Stereotactic body radiation therapy: AAPM TG101 2010

CURRENT STATUS FOR PHOTON SBRT

Well established clinical procedures

• History of ~ 30 years

• Technology: almost all sites in US

• Acceptable clinical standard 

procedures/protocols/guidelines

• Credentialing (NRG, IROC, etc.)

• Quality assurance programs

• Widely accepted with defined 

reimbursement

• Excellent clinical outcomes
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CURRENT STATUS FOR PHOTON SBRT

Immobilization

• Less effect on dosimetry, i.e., range 

uncertainty

• Variety of delivery techniques 

• 3DCRT  (minimize interplay effect)

• IMRT/VMAT

Duke University

CURRENT STATUS FOR PHOTON SBRT

Planning – dosimetry/optimization

• Optimization – both manual and automatic

• Simulation imaging: CT, PET/CT, MRI – both 3-D and 4D

• Dose calculation – both convolution/superposition and MC

• Established target prescription, OAR tolerances

• Potential more conformal using more beams/large arcs

• Less sensitive to HU 

variation for dose 

calculation

• More robust to intra-

fractional motion 

• Less affected by RBE

Lomax BJR 2020

Myths and realities 
of range uncertainty

Paganetti PMB 2012
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PHOTON SBRT DELIVERY TECHNIQUES

VMAT (arc, fluence 

modulation)

Static conformal 

beams

IMRT (static, fluence modulation)

Dynamic 

conformal arcs

Interplay?

Duke University

INTERPLAY EFFECT WITH IMRT/SCANNING BEAMS

Simulated interplay effect

IMPTIMRT 

Bortfeld et al 

PMB 2002
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PHOTON SBRT DELIVERY TECHNIQUES

Single isocenter multiple 

targets to improve the 

delivery efficiency

Localization: stereo x-ray, 

onboard CT/CBCT, optical 

onboard MRI, etc.

Duke University

REAL-TIME FLUOROSCOPIC VERIFICATION IMAGING

Implanted 

marker

Anatomic 

marker

Real-time imaging: x-ray, MRI, optical and PET?

Duke University
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SUMMARY

• Photon SBRT 

• is a widely accepted treatment option for majority radiation oncology 

centers in US

• clinical outcomes are extremely promising

• is a well established procedure including reimbursement

• Proton SBRT 

• is being explored only in limited radiation centers and needs time to 

be mature

• clinical advantage is still to be seen 

• has bright future but the road to the future is uneven

Thank organizers for having me in the debate

Thank you for your attentions


