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Summary about QA tolerance

�Dose has uncertainties

�Distance has uncertainties

�Patient specific quality assurance (PSQA) will 
be affected by both dose and distance

�History data may or may not still be valid now

�How should we do PSQA?

Patient Specific Quality Assurance (PSQA)

Quantitative

Statistical

Topological

PSQA-Quantitative ways

� Dose Difference (DD)

DD=(Dcal-Dmes)/Dcal%≤±5%
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PSQA-Quantitative ways

� Distance To Agreement (DTA): considering high- and low-gradient 

regions each with a different acceptance criterion. Van Dyk et al. (1993)

PSQA-Quantitative ways

� Overlaid plot

PSQA-Quantitative ways

�DD or DTA or overlaid plot

• Designed during 3D CRT era

• Only consider one aspect (dose or distance)

• Depending on human eyes

• Link to PTV or OAR is weak

• 1D or 2D QA
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PSQA-Statistical ways

� Gamma Index: Low et al. (1998)

• TG 119 (2009): DTA= 3 mm, DD=3%, 90% passing with 10% threshold

• TG 218 (2018): DTA= 2 mm, DD=3% ,95% passing with 10% threshold

PSQA-Statistical ways

� Gamma Index issues
• Passing gamma dese not mean the plan is acceptable (Kruse JJ. 

On the insensitivity of single field planar dosimetry to IMRT 
inaccuracies. Med Phys. 37(6), 2010.)

• No correlation with patient DVH (Stasi M, Bresciani S, Miranti A, et 

al. Pretreatment patient-specific IMRT quality assurance: a correlation 
study between gamma index and patient clinical dose volume 
histogram. Med Phys. 39(2), 2012.)

• Cannot detect systematic errors (Nelms BE, Chan MF, Jarry G, et al.

Evaluating IMRT and VMAT dose accuracy: practical examples of 
failure to detect systematic errors when applying a commonly used 
metric and action levels. Med Phys. 40(11), 2013.)

• No link with biomathematical treatment outcome models (Garcia-
Romero A, Hernandez-Vitoria A, Millan-Cebrian E, et al. On the new 
metrics for IMRT QA verification. Med Phy. 43(11), 2016.)

• Cannot distinguish equipment differences

• Do not distinguish shapes (PTV, OARs)

• May not be suitable real time monitoring

PSQA-Topological ways
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PSQA-Topological ways

� SSIM
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Implementation in RT

L=fluence map
C= SNR

S=fluence map shape

We have calculated fluence map
EPID

2D array, such as MapCHECK
2D array, such as Dophin

Which one is the best to measure calculated fluence map?

Implementation in RT-Lung1
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Implementation in RT-Brain1

Summary of 6X Pre-clinical IMRT QA

Discussion

� Based on the data analysis, we found that 

EPID>Dophin>MapCHECK

�SSIM will only show the differences, but 

we do not have a tolerance for pass/fail yet

�Further investigation is needed to set up 

the tolerance. 

� Or we may not need a tolerance? Deriving 

a “bottom reference” SSIM based on DVH 
and anything above it is acceptable?
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Patient Specific Quality Assurance (PSQA)

Quantitative
DD

DTA

Statistical
DTA

Gamma Index

Topological
SSIM

Summary

� We have reviewed QA, PSQA methods and SSIM 
concept

�We have analyzed the factors affecting SSIM

�We have preliminary results using SSIM for RT


