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ABSTRACT: Radiotherapy is the use of ionizing radiation for the treatment of cancer, with 50 – 60 % 
of patients requiring radiotherapy at some point during their treatment. It is typically delivered in the 
form of external beam radiotherapy (EBRT), using linear accelerators (linacs), or internally, known as 
brachytherapy (BT). The radiation damages the cancerous cells, inhibiting them from continuing to 
grow and divide. However it is inevitable that some surrounding healthy tissue is also damaged. For 
improved patient outcomes, accurate and real-time knowledge of the radiation dose to critical 
structures is essential, ensuring that these side-effects can be minimised, while maintaining the 
standard of treatment. Optical fibre sensors offer numerous advantages over conventional radiotherapy 
sensors for monitoring these radiation doses. The small dimensions of the optical fibre sensors make 
them suitable for minimally invasive in-vivo applications. This allows the sensors to be placed 
internally, in close proximity to the brachytherapy implants, in the tumour itself or near critical tissues 
requiring monitoring. The miniaturisation of the sensors also allows them to be guided within existing 
brachytherapy equipment allowing for real-time, minimally invasive monitoring, for example within the 
seed implantation needle, in the urinary catheter to monitor urethral dose, or through the biopsy 
needle guide of the transperineal ultrasound probe to monitor rectal wall dose. This talk will present 
recent advances in optical fibre based dosimeters for monitoring radiation doses in different clinical 
environments, e.g. external beam radiotherapy, brachytherapy and proton beam. 
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