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Delivery techniques 
multiple conformal fixed fields 
single or multiple/dynamic arcs +/- IMRT 
single or multiple isocentres 
multiple sources & isocentres (GK) 
multiple small beams & isocentres (CK) 

Delivery equipment 
linac - conventional/adapted 
small linac on robotic arm (Cyberknife) 
helical rotating linac (Tomotherapy) 
multiheaded Cobalt unit (Gamma Knife) 
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Ki Mun Kang et al 2013, Medical Physics 40, 051716 (1-6) 

example of intrafraction movement 
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 Management of benign brain tumours 

Principles 

indolent tumours 
long natural history 
rarely life threatening 
radiotherapy - one of available options 



need to understand: 
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imaging  
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 Dose fractionation in benign brain tumours 

Fractionated radiotherapy 

Single fraction radiotherapy (radiosurgery) 

1 2 3 4 5 6 weeks 

Hypofractionated radiotherapy 

45 - 55Gy in 25 - 33 fractions 

20 - 30Gy in 3 - 10 fractions 

10 - 25Gy  in 1 fraction 
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non-randomised 
retrospective 

Endpoint  
•  survival 
•  tumour control 



Gittoes et al 1998, Clin Endocrinol (Oxf),48 (3): 331-7 

2 centre policy (non-randomized), 126 patients 
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 Surveillance 
Herwadker et al 2005 
Manchester 



Stangerup et al 2012 
Copenhagen 

Danish cohort 
AN ≤ 2cm max diameter (sporadic) 
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Transient enlargement & hydrocephalus 

Stereotactic RT for acoustic neuroma 



72 patients with acoustic neuroma, fSRT, Royal Marsden Hospital 

Stereotactic RT for acoustic neuroma 

Incidence of hydrocephalus 
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Powell et al 2011, Int J Radiat Oncol Biol Phys, 80 (4): 1143–1150  
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Transient enlargement resolution 

Stereotactic RT for acoustic neuroma 
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Planning & delivery 
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RapidArc®/VMAT®/Tomotherapy®  

arcing IMRT 

Planning & delivery 
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Specific normal tissue avoidance 

 Radiotherapy in high grade glioma 

avoidance of functionally important regions 
with defined toxicity following conventional dose fractionation 
of clinical significance 

(arcing) IMRT 



 Suggested dose limits in glioblastoma radiotherapy  

OAR objective 
brainstem D≤54Gy, 1-10cm3 <59Gy (periph) 
chiasm Dmax<55Gy 
cochlea ideally one side <45Gy 
eyes - macula <45Gy 
eyes - lens ideally <6Gy max 10Gy 
lacrimal gland Dmax<40Gy 
optic nerves Dmax≤54Gy, Dmax<55Gy 
pituitary Dmax<50Gy 

Niyazi et al. 2016, Radiotherapy and Oncology 118 (2016) 35–42 
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Target & normal tissue dose gradient  

(arcing) IMRT 
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Target & normal tissue dose gradient - dose painting  
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RapidArc®/VMAT®/Tomotherapy®  

arcing IMRT 

Planning & delivery 

 Radiotherapy in high grade glioma 

Clinical benefit of arcing IMRT 
Convenience 
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