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1. Learn special technical consideration 

in delivering SBRT treatments

2. Appreciate specific challenges of 

SBRT implementation

Learning	Objectives



Promises



RTOG	0236:	Lung	SBRT

Timmerman	et	al.	JAMA,	2010



Liver	SBRT

Rusthoven et	al.	JCO	2009



Liver	SBRT

Rusthoven et	al.	JCO	2009



Availability	of	SBRT

Pan	et	al.	Cancer,	117,	4566	(2011)



Survey of physics practices

Availability	of	SBRT



What treatment modalities and techniques does your 
practice provide?

Availability	of	SBRT

Type % respondents
Photon 96%
IMRT 96%
VMAT 79%
SRS 67%
SBRT 81%
Brachytherapy 65%
IORT 15%

TG275	survey



Pitfalls



Pitfalls
Case	Studies



Case	Study	#1

Simulation
S-spine	Hardware

Treatment



• Patient with metastatic melanoma 
undergoing Tx to R hilar mass

• 600 cGy x 5
• Physicist notes wrong isocenter on 

plan check

Case	Study	#2:	Wrong	Tx Location



AP setup

PTV



centroid point
(incorrect)

Isocenter point
(correct)
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Big	effect	(SBRT/small	fields)



Where	Do	Errors	Originate?

Clark et al. Prac Rad Onc, 3, 157-163, 2013
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Avrey Novak, Jing Zeng, et al. 2015
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Where	Do	Errors	Originate?



What	do	you	need	to	do	SBRT	safely?



ASTRO	White	Paper	on	SBRT	Safety



What	you	need	to	do	SBRT	Safely
IGRT
• 3D
• Direct	tumor	visualization	@	fraction
• Markers	acceptable
• Respiratory	management

QA	program
• Formalized
• Periodically	updated



Personnel
• Special	staffing	needs
• SRS/SBRT-specific	training	per	disease	site
• SRS/SBRT-specific	CME

Commissioning

What	you	need	to	do	SBRT	Safely



Effects	of	Heterogeneity

International Journal of Radiation Oncology • Biology • Physics 2009 73, 1235-1242DOI: (10.1016/j.ijrobp.2008.11.019) 
Copyright © 2009 Elsevier Inc. Terms and Conditions

homogeneous heterogeneous

Xiao	et	al.	2009
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Effects	of	Heterogeneity

Xiao	et	al.	2009



Commissioning
• Independent	check	of	small	field	
measurements

• End-to-end	tests
• Independent	check	of	TPS	dose	calc (IROC-H)

What	you	need	to	do	SBRT	Safely





• Overdoses	due	to	wrong	output	factor
• Factor	of	~2
• 75	patients



IROC-H Phantom Family

Courtesy:	Dave	Followill

2 prostate 
phantoms 

19 SRS 
phantoms 

33 lung phantoms

8 Spine 
phantom
s

10 liver 
inserts24 H&N 

phantoms



Phantom	Results

Phantom H&N Liver insert Lung Prostate Spine

Irradiations 1880 143 950 556 308
Pass 1595 (85%) 105 (73%) 784 (82%) 474 (85%) 237 (77%)

Fail 285 38 166 82 71

Criteria 7%/4mm 7%/4mm 5%/5mm 7%/4mm 5%/3mm

Comparison	between	institution’s	plan	and	
delivered	dose.

Courtesy:	Dave	Followill
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Courtesy:	Dave	Followill



• Minor deviations – big effect

• Quality gap

• Commissioning and independent audit

Conclusions
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