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Optical Fibre Based Scintillation Probe for 

Radiotherapy Dosimetry 



 Monitor up to 15Gy with cGy resolution at dose rates 

5 – 600 cGy/min (small field dosimetry)  

 Real-time monitoring 

 Small size 

 Easy to handle 

 Remote sensing region 

 Distributed sensor with good spatial resolution 

 



• PMMA based polymer optical fibres  

• Coated with scintillating phosphor 
material:   terbium-doped 
gadolinium oxysulfide 
(Gd2O2S:Tb)  



 Siemens Oncor Avant 

Garde, with 160 MLC 

and IGRT (Image 

Guided Radiotherapy) 

capabilities 

 6MV and 15MV 

photon energy 

Customised Wte  

Farmer Insert fabricated  

for fibre. 
 

 



  Peak emission @ 544nm.  

  Smaller peaks are also emitted at 490nm and 590nm  



Clinical Dosimetry Results (1) 

 Sensor time response to 6MV and 15MV at Dmax 



 Repeatability of sensor 



 Response of the sensor to dose rate (calibrated 1 Gy dose)  



 Demonstrated use of optical fibre sensor for measurement 

of  low doses of ionising radiation from clinical Linacs 

 Sensitivity is good for typical clinical dose rate levels 

although it could be improved for enhanced signal to noise 

performance and thus greater accuracy  

 To improve sensitivity: 

 improve coating method of scintillation material on 

to the optical fibre 

 optimise the coating geometry 

Conclusions 
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OARs 

contoured by 

the physicist 

and doctor 

Cone Beam CT for Transperineal Interstitial 

Permanent Prostate Brachytherapy 



OARs 

contoured by 

the physicist 

and doctor 

Urethra 

contour while 

patient is 

catheterized 



Normally a 4  

weeks after seed 

implantation. 

 

The urethra is 
almost impossible 

to see, so no 

contouring is 

carried out. 

 
What is our dose to 

the urethra?? 

 

 



 Philips Allura Xper 

 

 Main Applications in  

Cardiovascular 

procedures. 

 

 Possible use in 

brachytherapy? 

 



 

 Inserts allow for 

various “dummy” seed 

positions and 

orientations. 

 

 Initial comparisons with 

CT are promising. 

 







Resolution 

High Contrast 



 Much more Quantitative Image comparison. 

 

 Rando Phantom comparison. 

 

 Comparison of CT and CBCT contoured volumes 

in Variseed. 

 

 Full Dosimetry Analysis. 

 

 


