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SUMMARY

1. Beam Output Audit (dose under reference conditions).

2. Measurements/Additional QA.

3. TPS Data Collection.

4. Complex Dosimetry Check: End 2 End.

5. Mock patients: Contouring, Prescription and Planning.



0. CONTEXT: EUROPE

• 2013/59/EURATOM 

• “clinical audits are carried out in accordance with national procedures (58e)”

• “ensure that the undertaking implements appropriate quality-assurance programmes and 
… verification of administered dose”

• France (ANSM).. mandatory external QC audits..

• Germany, Italy, Spain…

Dose calibration cGy/UM Beam Output Audit



1. BEAM OUTPUT AUDIT: SPAIN

• NO national level auditing body.

• Required for clinical trials



1. BEAM OUTPUT AUDIT: SPAIN

• NO national level auditing body.

• Successful pilot studies by “Centro Nacional de Dosimetria”:
• Based on OSLD nanoDot (Landauer).



1. BEAM OUTPUT AUDIT: CAT-ClinART

• Set-up a “first” and ”local” auditing body.

• No passive detectors.

• Auditing equipment (QUATRO-like): 1 eletrometer, 2 Farmer-type ionization chambers, 
thermometer/barometer. (TRS-398)

• 1 reference center
• Periodic intercomparisons at reference center
• Water tank from audited center.

• Set-up by auditor
• Energies used for prostate treatments. (Others 

upon request).
Owned or loan?



2. MEASUREMENTS/ADDITIONAL QA

Kerns, et. al 2016

Kry, et. al 2017



2. MEASUREMENTS

• 10 cm x 10 cm, SSD 90 cm, 10 cm
• TPR20/10
• Mechanical QA: Not included.
• Output Factors: not included.
• MLC tests (SGs+aSGs). (Saez et. al, 2023)

Sweeping gaps* 
(5, 10, 20, 30 mm)

aSynchronous sweeping gaps*
gap 20 and s = 0, 2, …, 20 mm

*Hernandez, V., Commissioning of the tongue-and-groove modelling in treatment planning 
systems: from static fields to VMAT treatments, Phys. Med. Biol. 62 (2017) 6688–6707 

s

To be included in UK 
and IAEA audits!



3. TPS DATA COLLECTION

• 10 cm x 10 cm, SSD 90 cm, 10 cm

• TPR20/10

• MLC tests (SGs+aSGs). (Saez et. al, 2023)

DICOM objects from the TPS 
BeamParameters

o Most IROC phantom failures are due to calculation errors (Kerns et al, 2016)

o Atypical TPS beam modeling parameters are associated with failing phantom 
audits (Glenn et al, 2022; Glenn et al, 2020)

Why?

Independent recalculation



4. End 2 End (Complex Dosimetry Check)

• Prostate case + anthropomorphic phantom. 

• Common structures & prescription.

DOSE AUDIT:

• Local PSQA (± secondary calc).

• 10 cm x 10 cm on local QA device.

• Dose measurement with ionization chamber (McKenzie, 2014).

• Radiochromic film + dosimetry (HSCSP + HCB (redundant))

(Beveridge et al, 2024).

• Plan analysis comparison (Jurado-Bruggeman et al, 2017; Hernandez et al 2018)

Opt: local chamber ± local film



5. Mock prostate patients

• 2 clinical cases (based on real patients) with a full clinical profile:
• Previous medical history, symptoms, CT, RM, …

• Each participating site:
- Treatment decision: targets,
- Dose prescription,
- Organs at risk goals.



5. Mock prostate patients: Analysis

- Treatment decision: targets,
- Dose prescription,
- Organs at risk goals.

• Targets: coverage, homogeneity

• EUD for OARs

• Evaluation on the ’majority class’

Geometric

Dosimetric



SUMMARY

1. Beam Output Audit (dose under reference conditions).

2. Measurements/Additional QA.

3. TPS Data Collection.

4. Complex Dosimetry Check: End 2 End.

5. Mock patients: Contouring, Prescription and Planning.

josaez@clinic.cat
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