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Quality & Safety in Radiation Therapy

• In radiotherapy, the goal is to 
delivery the right amount of 
radiation dose to the disease 
volume precisely. 

• The quality of treatment can 
have direct impact on treatment 
outcome

• Treatment quality is dependent 
on: 
 Staff performance  
 Equipment performance 
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Typical Workflow in Radiotherapy- Each 
procedure is subject to human and machine errors  
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IAEA/WHO TLD Dosimetry Audit on External Beam 
Radiotherapy Machines

Source: J. Izewska, IAEA 

8000 machines in 120 
countries audited 
during 1969–2009. 50% 
of the machines were 
found incorrectly 
calibrated (> 5% dose 
error)- i.e. about 50% of 
the patients treated 
were given significantly 
wrong dose.
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Treatment Error Arising from Improper 
Machine Calibration 



‐ International Journal of Radiation Oncology, Biology & Physics 2017; 98(5)
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Errors & Uncertainties in Treatment Planning



Some Errors Cause Serious Accidents-
Medical radiation incidents happened in both developed & 
developing countries. Many might not have been reported.
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• Service providers are obliged to meet the country 
specific requirements on service quality and safety in 
radiation medicine 

• Protection of patient’s interest can be achieved by 
implementing a system of quality assurance (QA) in the 
service structure 

• QA in radiation medicine, particularly in radiation therapy, 
should be implemented under regulatory control 

• The IAEA has published the scientific basis, standards 
and guidance documents which can serve as useful 
reference for Member States in establishing regulatory 
control on quality and safety in radiation medicine 

Control of Quality Standard
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IAEA Safety Standards and Guidelines 
Relevant to Radiation Therapy 
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Service providers should systematically implement a QA 
system to ensure the defined quality is achieved in each 
process in the radiotherapy workflow.
• QA structure 
• QA teams- terms of reference & designation of QA staff 
• QC protocols:
 Quality standard
 Work procedures 
 Equipment performance assessment 
 Radiation dosimetry 

System for Control of Quality
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• Effective implementation of the quality control measures 
in achieving and maintaining quality and safety in radiation 
therapy requires the implementation of a management 
system to:
 Plan, coordinate and manage all QA activities & 

measures
 Cultivate quality & safety awareness & culture amongst 

the staff  
 Plan and manage the required resources 
 Plan and manage staff training & development 
 Implementation of quality audit, system & procedural 

review and improvement    

Quality Management  
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Quality Management Structure in Radiotherapy

External Audit
Terms of ref:
• Quality audit of 

key products/ 
services

Dept QA Committee
Terms of ref:
• Design, implement & manage 

QA system
• Define standards/policy
• Quality manual
• Monitor, review & remedy QA 

measures

QA Teams 
Terms of ref:
• QA programme
• QC protocols
• Procedural guidelines
• Documentation 
• Compliance checklist
• Review & update

Internal Audit
Terms of ref:
• Independent 

review of QA 
system, QC 
protocols and 
compliance 

KY Cheung, ICARO1
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• Quality of service have direct impact on treatment outcome 
in radiation therapy

• Quality & safety is strongly dependent on both technologies 
and work procedures involved 

• Each equipment used and work procedure involved in 
radiation therapy should be subject to a system of quality
control measures 

• The performance of medical technologies and professional 
competence of the key healthcare professionals in radiation 
therapy should be subject to legislative control 

• Effective implementation of a QA system should be 
appropriately planned, coordinated and managed to 
achieve and maintain the defined service quality 

Conclusion
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