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ACR/ASTRO Radiation Oncology Accreditation 

requirements for Treatment Planning: 

 

 

Evidence of annual Treatment Planning systems 

quality assurance program (TG53) 

 

Need to have a Policy and Procedure for it and 

actually do it 

                                              



 

TG 53 

 
American Association of Physicists in Medicine 

Radiation Therapy Committee Task Group 53: 

Quality assurance for clinical radiotherapy 

treatment planning 
Received 15 December 1997; accepted for 

publication   

4 August 1998! 

 

What percentage of physicists have read it without 

falling asleep and actually use it? 



• TG 53 was published in 1998 

When was it actually started? 

 

Long before IMRT  

 

We do a lot of Treatment Planning 

QA every day when we perform 

IMRT QA 



The ACR / ASTRO in their accreditation program needs 

to rely on AAPM to provide them with recommendations 

for QA standards 

 

However if AAPM reports take 10 years or more to be 

published, they may be obsolete at the time of 

publication.  

 

Furthermore they are sometimes over 10 years old (like 

TG 53) 

 



  

No ACR / ASTRO physics surveyor will or 

should  fault you, if you do not follow TG53 

in its entirety 

- Nobody can 

 

Many Sites struggle to establish their own 

TPS QA program 

- So did I 

 

Besides TG53 I reviewed IAEA’s, and 

ESTRO’s Treatment  Planning QA 

recommendations 



AAPM TPS QA recommendations 



 

 

Both of these are superior to TG53 

 



 

•However none of these provide 

IMRT QA planning tests 

All are 3D 

 

•We do IMRT Treatment Planning 

and QA every day, which tests our 

Planning System and our capability 

to measure correctly 

 







• For some Treatment Planning QA, especially IMRT 

commissioning, I recommend the TG119 report  

 
IMRT commissioning:  

Multiple institution planning and dosimetry comparison, a 

report from AAPM Task Group 119  

Medical Physics, Vol. 36, No. 11, November 2009 

Facilities interested in using this  test  suite  can  download the  

DICOM-RT images and structure sets from 

http://www.aapm.org/pubs/tg119/default.asp  

along with a detailed description of the planning, measurement, and 

analysis process. 

http://dx.doi.org/10.1118/1.3238104


TG-119 is the best TG report available 

and probably least known… in my opinion  

• TG-119 Commissioning Plans and Measurements by 
G. Ezzell et al. 

Introduction 

 The purpose of this exercise is to define standard IMRT 
planning “problems” that physicists can use to test the 
accuracy of their IMRT planning and delivery systems.  

 These represent total system checks of different types 
and complexity.  Differences between measurement and 
prediction may be caused by measurement uncertainty, 
limitations in the accuracy of dose calculations, and 
limitations in the dose delivery mechanisms. These tests 
will not serve to distinguish between these sources, but 
will serve to test the overall accuracy of the IMRT 
system. 



APPA 

From TG119:  3D 



From TG119: 

Moving Jaw 



From TG119: 

Prostate 



From TG119: 

Head & Neck 



From TG119:  

C-Shape 



So… 

 

We do have recommendations for 

3D and IMRT planning QA 

 

What we cannot easily check are: 

Heterogeneity and DVH 



There are a several QA phantoms 

available to test heterogeneity 

corrections such as: 

 

Best Medical /CNMC 

Standard Imaging 

Sun Nuclear 

 



Sun Nuclear 



Standard Imaging 

 



Best Medical / CNMC 



 

 

 Very good and useful devices 

 

BUT 

 

$$$$$$$$  

 

 



• What else can we use??? 

 

•Nerf® Ball 



Nerf ball  



I know the volume and diameter of Nerf® 

Ball 

 

•Can check  measurements against many 

TP systems 

 

•Can check equivalent depth 

 

•Can check dose with and with and without 

heterogeneity correction 

 

•Can check CT numbers  



 4 fields AP/PA and laterals  

100MU each field 



Calculating dose with and without 

Heterogeneity correction 

 

Homogenous Heterogeneous 

 





DVH for fixed 4 fields x 100 MUs 



Dose comparison with and without 

heterogeneity correction 



CT number profile  

 

Air water Nerf Chamber 

Air: -996 

Water: 0 

 
Nerf : -890 



CT numbers through phantom 
 

-975 3 0 -997 -881 -80 -902 



Can add DRR and verify 

dimensions 

 



Volume measurement / calculation 

Need to overwrite density of Nerf ball with air 

Equivalent Depth in Eclipse 



Brachytherapy TPS QA 

 

• Variseed 

 

• Brachyvision 



 

In Variseed 
 

• Add 100 U Pd103 source 

• Add several Dose points 





DVH verification  

 



Brachyvision 



Thank You 


