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• Measurements
• Independent

calculations

What are the steps in 
Patient QA?

http://schionmmp1:8080/login
http://schionmmp1:8080/login
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What are the issues surrounding Patient QA?

Efficiency Accuracy Independent 
from TPS

Machine 
information

Automated



Efficiency
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Efficiency

Idea: Spending less time on certain procedures like:
• Asking colleagues what needs to be done
• Searching through patients to find errors
• Guessing from where error might come from
• Starting calculations by hand

But: Focus on important PSQA tasks:
• Assessing real dose errors
• Easily finding error sources
• Approving plans

=



Task based workflow
Overview of all plan QA results



Automated Dose
Automated 3D gamma analysis



Accuracy
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Type B
Type C

Type A

What algorithms are out there?

9

Knoos et al – Comparison of dose calc algorithms for treatment planning in external photon beam therapy for clinical situations. Phys Med  Biol 2006;51(22) 5785-807

Monte Carlo SciMoCa

AcurosXB
LBTE

AAA

CCC

PBC
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c
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Advanced beam 
modelling and 

extreme accuracy for 
SRS/SBRT

Heterogeneous 
conditions, smaller 

fields 
5x5 fields and above, 

issues with 
heterogeneities, surface 
dose, out-of-field dose  

https://iopscience.iop.org/article/10.1088/0031-9155/51/22/005
https://iopscience.iop.org/article/10.1088/0031-9155/51/22/005
https://iopscience.iop.org/article/10.1088/0031-9155/51/22/005
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SciMoCa is the future

 SciMoCa Monte Carlo is proven to be 
accurate for dose calculation4,5,6

• for small and large fields 
• for dose in complex anatomies, even at the 

junction of high and low density 
• can incorporate the beam model and 

treatment machine characteristics

 FAST calculation done under 3 minutes
 Calculation started automatically once 

plan from TPS arrives.

4. Validation of the Acuros XB dose calculation algorithm versus Monte Carlo for clinical treatment plans. Medical Physics. Medical Physics Volume 45, Issue8 p.3909-3915
5. Validation of a secondary dose check tool against Monte Carlo and analytical clinical dose calculation algorithms in VMAT. Journal of Applied Clinical Medical Physics Volume 22, Issue 4 p 52-62
6. Commissioning and clinical implementation of the first commercial independent Monte Carlo 3D dose calculation to replace CyberKnife M6 patient‐specific QA measurements. Journal of Applied Clinical 

Medical Physics, Volume 21, Issue 11 p304-311

https://aapm.onlinelibrary.wiley.com/doi/full/10.1002/mp.13053#.W03tYU-Jjk4.email
https://aapm.onlinelibrary.wiley.com/doi/full/10.1002/mp.13053#.W03tYU-Jjk4.email
https://aapm.onlinelibrary.wiley.com/doi/full/10.1002/mp.13053#.W03tYU-Jjk4.email
https://aapm.onlinelibrary.wiley.com/doi/10.1002/acm2.13209
https://aapm.onlinelibrary.wiley.com/doi/10.1002/acm2.13209
https://aapm.onlinelibrary.wiley.com/doi/10.1002/acm2.13209
https://aapm.onlinelibrary.wiley.com/doi/full/10.1002/acm2.13046
https://aapm.onlinelibrary.wiley.com/doi/full/10.1002/acm2.13046
https://aapm.onlinelibrary.wiley.com/doi/full/10.1002/acm2.13046
https://aapm.onlinelibrary.wiley.com/doi/full/10.1002/acm2.13046


Independent Check
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Custom machine-specific beam models
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Independent Beam Data
 For Photons and electrons

Detection of errors and 
inaccuracies in beam data
collection

Reports include comprehensive
details of the sources of 
inconsistencies or errors

Not depending on the TPS 
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Independent 3D Dose Check
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Independent 3D Dose Check – Gamma per structure
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Independent Secondary MU check
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Proven efficiency with the independent check

 Guida et al*, presented at the 2021 
ECMP congress concludes: 

 “The dose calculation accuracy and 
independence of the SciMoCa system 
provides a rigorous second check for a 
modern TPS calculation...our early 
results show that SciMoCa allows to 
safely reduce the number of patient 
specific pre-treatment QA measurement 
by 50% to approximately 35%.”

 *TrueBeam STx and Radixact data 



Machine Information
Logfiles vs Algorithms
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Logfile analysis

 Combination of Logs and Monte Carlo 
Algorithm (SciMoCa)
 By using 2 methods errors can be detected 

and analyzed at both the treatment planning 
system and treatment machine
 Giving you higher confidence in your 

treatments and equipment

Source of Error
Commissioning
Data

TPS 
calculation

Linac MLC 
/Gantry/Collimator 
accuracy

Linac MU 
output

Random day to 
day errors

Measurement in 
“patient-like” 
phantom

SciMoCa

Log Files

Delta 4
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Logfile analysis

 Szeverinski et al concludes:
 “SciMoCa Monte Carlo 

calculations of Monaco RT plans 
and RT log file plans are in 
excellent agreement to each 
other. Therefore, log files and 
Monte Carlo can replace labor-
intensive phantom-based 
measurements as patient-
specific QA.”

Can I be confident that log files measurements are accurate ?
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Log-File Analysis
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Log-File Workflow

 Automatic collection and calcuation of 
Log-files once plan irradiation is done
 No manual data transfer
 Upon calcuation, automatic status 

update on Task List

Video: Log-File Workflow
1. Requesting Log-files for Patient – Visible in 

Task View
2. See that the logs arrive in the folder and are 

taken by myQA iON automatically for 
calculation (a step usually invisible for the user, just for visualization 
of the process)

3. Check calcuation is ongoing – fast forward
4. Calculation done after 3 minutes
 No user interaction necessary for calculation
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Delta4 Measurements
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myQA iON Combined Efficiency for Patient QA

Efficiency Accuracy Machine 
information

Independent 
Check

Every calcuation step is automated
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Where does myQA iON fit in?

Treatment 
Planning 1st Fx nh

Fx Last FxmyQA 
iON

myQA 
iON

myQA 
iON

myQA 
iON

Pre-treatment 
patient QA

Daily patient 
QA

Post-treatment 
QA



Patient QA Workflow

http://schionmmp1:8080/login
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