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Introduction 

he increasing complexity of modern radiation therapy 

planning and delivery challenges traditional prescriptive 

quality management (QM) methods, such as many of those 

included in guidelines published by organizations such as the 

AAPM, ASTRO, ACR, ESTRO, and IAEA. These prescriptive 

guidelines have traditionally focused on monitoring all aspects 

of the functional performance of radiotherapy (RT) equipment 

by comparing parameters against tolerances set at strict but 

achievable values. Many errors that occur in radiation oncology 

are not due to failures in devices and software; rather they are 

failures in workflow and process. A major source of quality and 

safety impairment arises from weakness or variability in 

radiotherapy processes. Whereas, for example, there are a 

limited number of linear accelerator designs, there is very little 

standardization of processes between radiotherapy clinics. The 

wide variability in processes requires a much higher degree of 

customization that has to be carried out by those with intimate 

knowledge of the processes themselves. A structured 

methodology for analyzing clinical processes and for 

developing clinic- and site–specific quality management 

programs that more effectively and efficiently address work 

practices in individual clinics is needed (Huq et al., 2016). 

T 
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Moreover, radiotherapy technology advancements have 

led to an increase in the use of computers and associated 

electronic processes. However, the 2009 International 

Commission on Radiological Protection (ICRP) Report 112 

indicates that new types of incidents are occurring due to 

increased sophistication of treatment processes and the 

omnipresence of computers with increasingly complicated 

software (Ortiz-Lopez et al., 2009). 

The report highlights the need to not only learn from 

incidents but also to continuously and proactively anticipate 

potential errors and likelihood of their occurrence. The key 

advantage of using a proactive risk assessment is in identifying 

and anticipating potential errors and taking action before a 

radiation incident occurs. Failure Modes and Effects Analysis 

(FMEA) is a structured and logical analysis of a process to 

identify steps which are associated with the highest risk (Huq 

et al., 2016). 

The benefits and feasibility of FMEA for radiotherapy 

intensity modulation radiation therapy (IMRT), stereotactic 

body radiation therapy (SBRT) and brachytherapy practices 

have previously been described. Radiotherapy process mapping 

and FMEA will assume more central roles in optimization of 

clinical processes to produce maximum safety and quality of 

patient care (Mayadev et al., 2015). 


