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IINNTTEENNSSIITTYY  MMOODDUULLAATTEEDD  RRAADDIIAATTIIOONN  TTHHEERRAAPPYY    

1. BACKGROUND / RATIONALE 

The requirement for external audit in radiotherapy departments has been demonstrated 
internationally by the number of serious reportable events over the last twenty years.  
Ongoing audit in radiotherapy is required to maintain and improve consistency in the 
delivery of radiotherapy treatment to patients. 
 
Radiotherapy requires a variety of providers such as doctors, physicists, dosimetrists and 
therapists, to perform multifaceted radiation planning and delivery processes that rely on 
increasingly complex technology. Dosimetry is the measurement of patient radiation 
exposure delivered as part of a treatment regime and intensity modulated radiation therapy 
(IMRT) is a form of treatment which delivers precise radiation doses to the tumour while 
minimising the radiation dose to the surrounding healthy tissue. 
 
In Ireland there are 12 radiotherapy facilities, five public and seven privately funded, and 
under European and national legislation, all are required to conduct regular clinical audit. 
 
This dosimetry audit was approved by the National Radiation Safety Committee (NRSC), 
agreed by the National Radiotherapy Subcommittee of the NRSC and supported by the 
Medical Exposure Radiation Unit (MERU). 

2. AIM AND OBJECTIVES 

The aim of this audit was to determine the level of compliance with international standards 
and the objective was to confirm that IMRT systems of the prostate were within agreed 
levels. 

3. METHODOLOGY 

 The National Radiotherapy Subcommittee decided an effective method to obtain a 
standardised measurement of radiation dose delivered was to audit IMRT of the 
prostate in all 12 radiotherapy departments.  

 MERU, on the advice of the National Radiotherapy Subcommittee, contacted the 
MD Anderson Cancer Centre, Houston, Texas, which is an internationally renowned 
treatment centre, to arrange for their collaboration in the audit.  

 MERU advised all radiological facilities of the audit requirement and the chief 
physicist in each location had responsibility for implementing the practical aspects 
of the audit. 



 

 The phantom, a model used to replicate how radiation is delivered to the prostate, 
was supplied by the Department of Radiation Physics, MD Anderson Cancer 
Centre, to each radiological facility. The approximate charge was 1500euro and 
each facility was responsible for costs.       

 The phantoms were tested by all facilities and returned to MD Anderson Cancer 
Centre for analysis. The prostate IMRT phantom tested basic dosimetry of 1 photon 
beam and also the hospital systems and approach to a more complex modern 
treatment.   

 Results were returned directly to each site and they were required to submit the 
findings to MERU by January 2015. 

4. FINDINGS 

 Three radiological facilities submitted findings to MERU in January 2015 as 
requested. 

 MERU issued a reminder letter in early 2015 and a further seven locations returned 
their audit results.  

 Two centres reported that they had repeated the audit due to technical difficulties. 
The initial audit findings from both of these sites were not submitted to MERU. 

 In October 2015, the collated results were presented to the National Radiotherapy 
Subcommittee for assessment. The subcommittee agreed that the 12 radiotherapy 
centres demonstrated an acceptable level of accuracy in terms of dosimetry for the 
delivery of prostate IMRT.     

5. CONCLUSION 

The analysis of the phantom was carried out independently by the MD Anderson Cancer 
Centre, which has a well established, internationally renowned, dosimetry laboratory. The 
findings demonstrated that all radiological facilities in Ireland were compliant with 
international standards for treating prostate cancer with IMRT. 

6. RECOMMENDATIONS 

The senior acountable person in all radiological facilities must:  

1. Demonstrate compliance with national and international standards of practice by 
conducting regular internal and external audits. 

2. Ensure all audit results are made available within an agreed timframe. 
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