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Shrewsbury 



Royal Shrewsbury Hospital 



Shrewsbury Radiotherapy Department 

• 2 Linacs (Varian iX and Varian TrueBeam) 

• Aria 11 with Eclipse Planning system 

• 6 Eclipse Planning Work stations + 2 Somovision 
work stations 

• 1 Toshiba wide bore CT scanner 

• Extended day working – capacity issues 



Flattening Filter Free 
 

• Came with the TrueBeam 

• Commissioning SABR 

• Faster Treatment – SABR Applications 

 

 



Commissioning TrueBeam (April 2013) 

• Shielding requirements for FFF – modify 
bunker 

• Limited commissioning time 

• Limited scientific staff 

• Limited knowledge of FFF beams 

• Collect beam data and analyse later 

 

 



Process 

• Collect Beam data 

– Depth doses/profiles 

– MLC data  

– Output factors 

– Determine absolute dosimetry 

 

• Check data matches Varian gold standard 

 

• Create FFF beam model in Eclipse 

 

 



Beam Check Program 

 

• Compares measured data to reference 
data and performs gamma analysis 

 

• Parameters for gamma analysis chosen 
by user (usually 3 % / 3 mm) 

 

• Program provides % points with 
gamma ≤ 1, plus a graph with plots for 
measured data, reference data and 
gamma values 

 

• 6 FFF reference data taken from Varian 
website 



Beam Check Results 

Depth Dose    Profiles 

% Points with Gamma   ≤ 1 

Field Size  
(cm) 

3 % / 3 mm 1 % / 1 mm 

3 x 3 
100.0 99.9 

4 x 4 
100.0 99.9 

6 x 6 
100.0 100.0 

8 x 8 
100.0 99.9 

10 x 10 
100.0 99.9 

20 x 20 
100.0 99.5 

30 x 30 
100.0 96.2 

40 x 40 
100.0 95.1 



Absolute dosimetry 

• Measured TPR20/10:  6X FFF - 0.632 

    10X FFF - 0.707 

  

• Use standard Farmer chamber.  Volume averaging effects 
small enough to ignore 

 

• Reference dosimetry as standard – must include Ion 
Recombination! 

 

 



Ion Recombination 

• 2 Voltage technique Fion: 1.014 6FFF, 1.025 10FFF 

 

• Relative FS effects <0.2% 

 

• PDD dose/pulse changes Fion could be applied 

 

• Out of field penumbra Fion dose/pulse changes ~20% 
therefore should also consider correction – OAR dose 
accuracy 

 

 

 

 



Data Input into Eclipse 



Plan Comparison – H+N 



Plan Comparison – Prostate 



Lower Dose Regions 
6X 

6FFF 

Body 

PTV rectum 

Bladder 

DVH for 6X and 6FFF plans 



No advantage in speed for non-SABR treatments 

Same 
speed 



Advantage in speed for SABR treatments 

Max dose 
rate FFF 
faster 



Verification of FFF plans 

ArcCheck – need version compatible for FFF beams. 

Good 
agreement with 
3%/2mm  
99.8% 



Quality Control 

Largely duplicates standard photon QC 
 - Output (vs DR, Linearity etc) 
 - Beam Quality 
 - Beam Profiles (Flatness: deviation from  
          baseline measurement) 
 - DLG / Sweeping Gap 
 - ‘Standard’ IMRT / VMAT plans (Arc Check) 
 - X-Ray : Light Field alignment 
 



Final Stages 

• External Audit – We have audited another 
centre - in agreement and maybe favour 
returned?  

 

 

• Plan of action for breakdown  

• Ready for clinical use 
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