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general overview 
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What is our strategy ? 

Prof. Scorsetti, 2009 
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Radiotherapy demand  

2016 



Radiotherapy demand  

Source: SG2 Consulting, Skokle, Illinois, USA 
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SBRT: inoperable Lung stage I 

N = 843 stage I patients 75 years 

Palma D, JCO 2010 

SBRT was introduced in 2005 
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Randomize trial? 

SBRT for Lung Stage I 



SBRT: not a machine, but type of delivery 



steep dose 

 gradients 

non invasive  

delivery  

precision  

Introduction: definitions SBRT 

Small target SBRT 



2010 

• Stereotactic body radiation therapy (SBRT) is an external beam radiation 
therapy method used to very precisely deliver a high dose of radiation to 
an extracranial target within the body, using either a single dose or a small 
number of fractions. 

 
• Specialized treatment planning results in high target dose and steep 
dose gradients beyond the target.  

 
• The ability to deliver a single or a few fractions of high-dose ionizing 
radiation with high targeting accuracy and rapid dose falloff gradients 
encompassing tumors within a patient provides the basis for the 
development of SBRT. 

 

Definition of SBRT 



History: From Stereotactic Surgery to Radiosurgery 
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History: SRS 

Stereotaxis: stereo from the Greek root word for 

solid body and taxis from the Greek word for 

arrangement or order 

 

SRS was first described in 1951 by Swedish 

neurosurgeon Lars Leksell. He used a stereotactic 

frame of his own design coupled with a 200 kV x-

ray-therapy machine to treat patients for 

trigeminal neuralgia. 

 

The Leksell Gamma Knife, first tested in 1967, 

was used only for treatment of functional diseases, 

since intracranial imaging at that time could not 

reveal brain tumors. 



Definition of radiosurgery 

Stereotactic radiosurgery: 

«the single session, precise 

delivery of therapeutically 

effective radiation dose to an 

imaging-defined target» 



SRS: clinical applications 

Trigeminal neuralgia  dose is 

typically reported as a maximum 

point dose, which ranges from 50 

Gy to 90 Gy 

 

 

  Arteriovenous malformations  

peripheral dose of 16 Gy to 25 Gy 

 

 

  Parkinson's disease, Multiple 

sclerosis and Essential tremor  

SRS thalamotomy with a dose of 

130-150 Gy 
 

 



Linac based SRS 

Whereas gamma-ray 

stereotactic radiosurgery 

devices were dedicated to a 

single purpose, linear 

accelerators used for 

stereotactic radiosurgery 

and stereotactic 

radiotherapy began as 

conventional radiation 

therapy devices that were 

adapted for special 

procedures by the addition 

of specialized collimators. 



Brain metastases represent the 

most common intracranial 

target for radiosurgery. 

 

Control of these tumors, 

especially if < 2 cm is good and 

compares favorably to 

surgical removal. 

 

Although total number of 

lesions, tumor location, prior 

radiation, and nature of the 

primary tumor can all factor 

into dose selection, target size 

is typically the most important 

factor.  

Breast cancer 
brain 

metastasis  
treated with 

Linac 

Before 
SRT 

After SRT Treatment plan 

SRS for brain metastases 



From intracranial to extracranial SBRT 

Acta Oncol 1994 

“A method for stereotactic high 

dose-radiotherapy of malignancies 

in the abdomen has been developed. 

A stereotactic frame for the body 

has been developed and a method 

for the fixation of the patient in the 

frame is described”.  



Stereotactic body radiation therapy (SBRT) uses advanced 

technology to deliver a potent ablative dose to deep-seated 

tumors in the lung, liver, spine, pancreas, kidney, and prostate. 

SBRT: where? 



-‘Parallel’ normal tissues respond according to ≈ 

mean dose in the tissue/organ 

 

-The mean dose is much lower than the tumour dose.  

 

-Furthermore the more conformal is the treatment the 

lower is the mean dose (relative to the tumour dose) 

 

- What for “serial” tissues (i.e. spinal cord)? 

 

SBRT concept 



SBRT: inoperable early stages NSCLC  

Peripheral 

lesions 
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SBRT Liver 
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Dose/fraction Total Dose 

Standard dose 25Gy 75 Gy 

-10%  22.5 Gy  67.5 Gy 

-20% 20.63 Gy  61.89 Gy 

- 30% 18.75 Gy  56.25 Gy 

ORGAN 
Dose-Volume 

Limits  

Other 

Conditions 

Healthy liver 
At least 700 cc 

less than15 Gy  
Vol>1000 cc 

Spinal cord  Dmax<18Gy 

Kidneys (R+L) V15 Gy < 35% 

Stomach, duodenum, 

small intestine, 

esophagus, cistifelea 

Dmax<21Gy 

GTV>8mm 

from parallel 

OARs 

Heart <30 Gy in 3 F  

Rib  D30cc <30Gy 

Dose prescriptionc  Lesions 

75 Gy 62   (82 %) 

-10%    6    (8 %)  

-20%   4    (5 %) 

- 30%   4    (5 %) 

SBRT Liver 



PET pre 1 isocentre 

1 arc 

Jaw tracking 

MU:5103 

BOT:130s 

PET post 

SBRT Liver 



PET before 1 isocentre 

2 arcs 

Jaw tracking 

MU:3174+3004 

BOT:170s 

PET after 6 months 

SBRT Liver 



Markers 

SBRT Liver 



Markers 

SBRT Liver - IGRT 



Markers 

SBRT Liver 



Markers 

SBRT Liver 



PET –CT pre-treatment, 

CEA 72 

PET –CT post-treatment 

CEA 2.2 

Patient treated with SBRT for local relapse 

after hepatic surgery for colorectal metastasis 

SBRT Liver 



SBRT: bone metastases 

From palliation … 

… to cure. 



SBRT efficiency 

IMAGING BEAM-ON TIME Past 

IMAGING 
BEAM-ON 

TIME 
Now 

IMAGING 
BEAM-ON 

TIME 
Future 

BEAM-ON 

TIME 

IMAGING 

Slotman, ESTRO 2011 



Tomatis, ESTRO 2014/2018  

General overview:15yrs of activity 
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General overview:15yrs of activity 
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Tomatis, ESTRO 2014  

General overview:15yrs of activity 
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Take home messages 

• Patients candidate to SBRT are increasing 

• SBRT is NOT a machine brand but a delivery 

technique  

• Prescription based on OARs  

• We are moving from palliation to cure 

• Need to be efficient, precise and accurate 
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Questions? 
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