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Objectives of the lecture

• Radiation oncology evolves, standards follow …

• Some examples

• MSQA and PSQA

• BELdART quid?

• Focus on patient safety and quality
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IMRT as an example on introducing new technology

Technology implementation races ahead of guidelines
• Small field dosimetry
• In vivo dosimetry
• Independent dose calculation
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Learning from the past …
We learn from our mistakes …

• In vivo dosimetry

• Independent MU calculation
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Absolute dose calibration

Das IJ, et al., Med Phys, 2008

In this case … size matters
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Absolute dose calibration
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Patient specific QA
In vivo dosimetry was no longer feasible … so we “exaggerate” commissionning …
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Patient specific QA
What about (manual) independent MU verification?
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Patient specific QA

Patient specific QA … Today

• Patient-specific pre-treatment QA and in vivo dosimetry are performed for every patient using the PerFraction
platform (Sun Nuclear), which includes:

• Independent MU calculation,
• Dose transmission measurements, pre-treatment,
• Dose transmission measurements, during treatment (in vivo)
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Implementing a new “established” technique
• Vendors are selling complex equipment as plug&play to facilities with 

understaffed-undertrained staff.
• Hospitals are using internal procedures and workflows that are not adapted to 

these new technologies.
• Software and hardware is continuously being upgraded.
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Radiotherapy Workflow
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Learning from experience we 
introduced appropriate SAFETY 

BARRIERS
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Radiotherapy Workflow … all in one?
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All in real-time … what are 
we missing?
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The “aim of radiotherapy” can only be realized 
if …
The correct tissue is treated in the correct 
patient with the correct dose
And this is to be accomplished in one of the 
most complex settings in health care
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Efficiency, Standardization, Quality & Safety
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Automate or perish

Standardization
&

Automation

Efficiency & Optimization

Safety & Quality
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Complexity increases … enters automation …
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With large scale introduction of 
scripting and AI

(computerized black boxes),

the role of human interaction needs 
rethinking



Complexity increases … enters automation …

IJROBP AAPM TG201

Similar to the introduction of R&V systems at the end 
of the previous century:
• It was introduced to mitigate human errors and reduce 

repetitive tasks
• But people started to verify these tasks as if it was human, 

… by performing repetitive tasks …
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Standards on MSQA and PSQA?

What if during an audit, a centre claims that MSQA can be minimized?
• Modern technology comes with efficient self-tests, the system will have an 

interlock before our MSQA detects it,
• Service engineers “know” what they’re doing,

What if the centre also claims, independent dose calculation is useless, because:
• The algorithm is less accurate than the clinical algorithm,
• Redundency after upgrades is tested, so the accuracy is maintained,

What if the centre omits PSQA and IVD if the plan fits criteria of class solution?
• PSQA is only re-commissioning,
• EPID-IVD is not sensitive-specific, with many falls-positives / falls-negatives.
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Hypothetical sitution …



Standards on MSQA and PSQA?
• MSQA:

• With increasing techniques and technology, we add more and 
verification tests … redundency versus efficiency

• Vendors and equipment become more reliable and come with efficient
“self-tests” … user specific MSQA almost never discovers “new” errors.

• How to maintain “independent” QA?
• PSQA:

• Pre-treatment QA does not include the patient, hence is it not merely 
re-checking commissioning?

• With intelligent complexity metrics, class solutions and AI: can’t we 
abandon or at least reduce PSQA?

• 99.99% of PSQA pass … it’s a waste of time?
• IVD is really PSQA as it includes the patient: but if an error ocurs, it’s 

too late (especially as we tend to hypofractionate or introduce oART …)
• Re-evaluate the combination MSQA-PSQA on a regular basis:

• By default standards are obsolete?
• Ask yourself: if an error ocurs, will the MSQA-PSQA catch it? … 

FMEA!!!
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What are we lookin’ for?

Ensuring that what has been planned, really has been delivered!!
• … for each patient!!
• … every fraction!!
• … in a safe way!!

Due to the complexity of Radiation Oncology, QA and safety is more 
than pre-treatment verifications, but process oriented.
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• “An external dosimetry audit is mandatory PRIOR to clinical implementation of a linac”

•What are the tolerances, who decides on
these tolerances?
• Basic dosimetry audit or complex techniques?
•What if audit fails for, let’s say 1 electron energy only?
•What in case of dispute, experimental set-up errors?

Dosimetry audits and standards …
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See presentation on ”How to maintain a permanent audit service”



Summary

• The audit is NOT a pass/fail exam, it’s advisory

• Focus on patient safety and quality

• It’s more than MSQA and PSQA: process oriented QA
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