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Patient Selection for advanced 
and complex techniques

Stereotactic Treatments 
Re-Irradiation

Sara Samiee MD FRCPC
Radiation Oncologist

Objectives

• Hopefully at the end of this session we will be able to have a rough 
idea on:

• When to think about SRS or SBRT
• When to decide to treat a patient who is re-treated

• Quick review on nature and radiobiology of stereotactic treatments
• Indications on SRS and SBRT

• What evidences say
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SRS – root word!

• Stereotactic Radio-Surgery
• Stereo: Solid

• Stare – Strong - سترگ
• Taxis: Arrangement

• Ataxia – taxidermy
• Originated from tag – tac (touch)

• Tag - Tactile

SRS - history

• 1951; Lars Leksell invented the term 
• Goal which is beautifully achieved was: “a method for a non invasive 

destruction of intra cranial lesions, inaccessible or unsuitable for open 
surgery”

• GK 
• 179 Co sources

• 1974; CT scan

1930
60% Mortality rate of 
neurosurgery operations

First GK-SRS acoustic neuroma
Localization anatomy based using 2D images
Physics calculation by hand
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• Advances in CT Scan
• Advances in LINAC based SRS
• Advances in MRI
• Advances in computer systems
• Creastion of 3D treatment planning algorithm

1989

1988 1999

• 2000 Introduction of micro MLC
• 2002 First patient treated on Tomotherapy system 

Stereotactic Radiation Treatment

• Highly localized
• High dose per fraction

• >= 6Gy/fr (relatively conservative)

• Small number of fractions
• Potentially ablative

• Chance of long term response ~ >80%

15/1

18/1

24/1

27/3

30/5

50/5

60/8
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A touch on radiobiology of SRS - SBRT
• Very rapid reduction in blood flow over the first 24 

hours.
• Vessels length reduction

• Substantial vascular damage —> tumoricidal effect
• Endothelial damage

The normal immune system must operate 
within a safe window between being too 
permissive to foreign pathogens and being 
overly aggressive toward the normal self.
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Tumour CellT Cell

Radiation

Tumor antigen

T Cell antigen

Back to practice and being a doc
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Topics on SRS

Single Brain met

Resectable Unresectable

Multiple Brain met

With WBRT

Without WBRT + Sx

No Sx

Unresectable
SRS

Observation

Surgery +/- RT

20-25/1

Sx+RT à SOC
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Key study: RTOG 9508

Multiple brain mets à SRS alone
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A non-inferiority trial

The quality-adjusted life year or quality-adjusted life year (QALY) is a 
generic measure of disease burden, including both the quality and 
the quantity of life lived.
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Topics on SRS

Single Brain met

Resectable Unresectable

Multiple Brain met

With WBRT

Without WBRT + Sx

No Sx

Unresectable
SRS

Observation

• Surgery
• Rised and uncontrolles ICP

• SRS 
• Safe
• Minimal side effect if done correctly
• Very effective

Sara’s protocol

• Try to keep WBRT as a later resource
• If really mets > 10-11 and the 

distribution doesn’t make you 
comfortable for SRS

Brain Met > 10, PS, 
Age, Visceral status 

WBRT (20/5)

MRI (Our Protocol) in 
6 weeks

Dramatic Response SD - PD

Continue Obs SRS
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Lars, Dan and Laurent 
Leksell

• Matthias Greuter (1564-1638)
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SBRT
• OligoMetastasis

• Number of mets
• Primary histology
• Progression on systemic disease
• Systemic disease available or not

1- SBRT Spine
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• BED10 > 50
• PTV < 150cc for non-spine bone lesions
• Prostate histology
• PS 0-1
• Metachronous

• 2016-2020
• <= 5 mets
• > 18 yrs
• ECOG >0
• Not prostate/breast
• Progression on systemic tx
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My thought process to choose patients for SBRT

• Stable for more than a year on systemic tx
• Young and fit and motivated ( me and patient ) 
• Good performance status
• Real oligomets

• < 5
• But I have treated 5-10!!!

• ACC, RCC, Sarcoma, when you are stuck in a dead-end
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<5 met
99 patients

Relax- It’s a long way to go!
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