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Radiotherapy Risk Profile, WHO 2008:

stages of radiotherapy treatment





Main roles and responsibilities

✓ Radiation oncologist (MD)

✓ Medical physicist (MPE)

✓ Radiotherapy technologist (RTT) and

dosimetrist

✓ Biomedical engineer

✓ Nurse

✓ Anesthesiologist

✓ Psychologist
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management
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FMEA methodology

(proactive risk analysis method)

✓ Multi-disciplinary approach

✓ First step: identification of the involved

sub-processes (process tree)

✓ Adapted to the user’s specific context and 

procedure (individual case)







✓ Second step: identification of what might

be wrong (failure modes),  creating the fault 

tree, together with causes and potential

effects

✓ Third step: ranking all failure modes in 

terms of priority, using 3 parameters (O, S, D)

✓ occurrence

✓ severity

✓ detectability

Risk priority number (RPN) = O x S x D







✓ Last step: for the most critical failure

modes (RPN > 125 o S-index very high), 

identification of additional safety measures

to mitigate the risk and defining a priority

list based on

✓ expected efficacy

✓ feasibility (costs, needed resources, time)

IMPORTANT: risk mitigation strategies to be 

verified in the reality once defined! 



✓ independent, double-checking of MU 

calculation and data entry to be stated as 

mandatory

✓identification of a dedicated radiotherapy staff, 

well trained to IORT procedures

✓ implementation and extensive use of real-time 

in-vivo dosimetry procedures, allowing immediate 

action levels to be applied in case of detected 

dose discrepancies



Planning CT: pt anatomy 

in treatment conditions 

3-D imaging: CT, MRI, PET-CT 



Planning CT

HU (CT N) 

conversion to 

relative ED or SP 



> 600 ocular melanoma pts 

treated in upright position 

since 2016 at CNAO

Change in gravity direction produced no substantial

changes in sclera and tumour shape, therefore supinely

acquired images can be used to plan ocular-PBT in

seated position



✓ Organ position changes and deformation due to gravity

do occur when positioning from supine to upright

✓ Larger lung volumes associated with upright positioning

may allow for a reduction in mean lung dose

✓ The change in heart position relative to the sternum

could potentially reduce radiation induced

cardiovascular disease



Organ motion management: 4-D imaging




