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Learning Objectives

ÅTo understand IMRT/VMAT commissioning 
and QA

ÅTo be able to describe available measurement 
tools and analysis technique

ÅTo be able to describe the limitations of each 
technique and future directions



Commissioning

ÅIMRT and VMAT can be available usually with 
minor hardware and software upgrades

ÅValidation can be challenging

ÅCommissioning is require for both planning 
and delivery to make sure planned doses can 
be delivered accurately



IMRT/VMAT ςMLC tests

ÅAdditional MLC 
tests may be 
required
Dosimetry

ïLeaf gap

ïTransmission

Mechanical

ïSpeed

ïPositioning
Chui CS, SpirouS, LoSassoT. Testing of dynamic 
multileaf collimation. Med Phys. 1996;23:635-
641



MLC Characteristics

From Deng et al. The MLC tongue-and-groove 
effect on IMRT dose distributions. Phys. Med. 
Biol. 46 (2001) 1039ς1060  

From Shendeet al. Reports of Practical Oncology & Radiotherapy
Volume 22, Issue 6, NovemberςDecember 2017, Pages 485-494

https://www.sciencedirect.com/science/journal/15071367
https://www.sciencedirect.com/science/journal/15071367/22/6


Inter- and Intra-leaf Leakage

LoSassoT, Chui CS, Ling CC. Physical and dosimetricaspects of a multileaf
collimation system used in the dynamic mode for implementing intensity-
modulated radiotherapy. Med Phys. 1998;25:1919-1927





Ling et al. International Journal of Radiation Oncology Å Biology Å Physics

Volume 72, Issue 2, Pages 575-581 (October 2008) 

Copyright © 2008 Elsevier Inc. Terms and Conditions

Image of a film that was 
exposed twice to the 1-
mm-wide picket fence 
pattern, once at 
stationary gantry angle 
and a second time in 
RapidArc mode.

Accuracy of MLC During RapidArc

http://www.elsevier.com/termsandconditions


Fig. 4 
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A film exposed to the 1-mm-wide picket 
fence pattern with ñintentionalò errors in 
fence width and position.

Intentional Leaf Positioning Errors

http://www.elsevier.com/termsandconditions


Fig. 5 

International Journal of Radiation Oncology Å Biology Å Physics2008 72, 575-581DOI: (10.1016/j.ijrobp.2008.05.060) 
Copyright © 2008 Elsevier Inc. Terms and Conditions

Film exposed to a RapidArc QA plan, 
combining different dose-rates, gantry 
ranges, and gantry speeds, to give the 
same monitor unit (MU) to the different 
parts of the field.

Ability to vary Dose Rate and 
Gantry Speed

http://www.elsevier.com/termsandconditions


MLC Tests for VMAT

https:// radimage.com/solutions/mlc-qa/



Recommended
Monthly



IMRT/VMAT Commissioning - TPS
ÅAAPM MPPG 5a recommends the following 

tests

ÅVMAT, Segmental IMRT, and Dynamic IMRT 
need to be validated separately

Test Description

1 Verifysmall field PDD <2x2cm2,MLC shaped

2 Output for small MLC defined 
field

Small MLC defined segments

3 AAPM TG-119 tests Plan,measure and compare benchmark cases

4 Clinical tests Plan,measure and compare representative clinical 
cases

5 ExternalReview Sim, plan,and treat anthropomorphic phantom

From AAPM  MPPG 5a.  Journal of Applied Clinical Medical Physics, Vol. 16, No. 5, 2015





MPPG 5A Additional Resources



Other IMRT/VMAT Commissioning

ÅEzzelGA, Galvin JM, Low D et al.  Guidance document on 
delivery, treatment planning, and clinical implementation 
of IMRT: report of the IMRT subcommittee of the AAPM 
radiation therapy committee.  Med Phys. 2003; 30:2089-
2115.

ÅLing et al. Commissioning and quality assurance of rapidarc
delivery system.  IJROBP.2008 Oct 1;72(2):575-81 (Varian)

ÅBefordet al.  Commissioning of VoumetricModulated Arc 
Therapy (VMAT).  IJROBP. 2009;73:537-545. (Elekta)

ÅESTRO Booklet 9
ÅAAPM MPPG 5A
ÅAAPM TG119, 120, 218
ÅRead the manual!



AAPM Recommendations:
Report of Task Group 120

Med. Phys. 38(3).  March 2011.

ά¢Ƙƛǎ report provides a
comprehensive overview of how dosimeters, 
phantoms, and dose distribution analysis 
techniques
should be used to support the commissioning 
and quality assurance requirements of an IMRT
tǊƻƎǊŀƳΦέ



Phantoms



AAPM Recommendations: Point 
Dose

ÅAbsolute dose
ïCalibrated cylindrical 

ion chamber
ïSize should be small 

enough to limit dose 
heterogeneity across 
the volume to <10%
ïAvoid high z central 

electrode
ïLeakage <5% of 

reading (correction 
>2%)

ÅMeasurement location
ïHomogeneous (<10%)

ï<10% dose difference 
2mm from detector

ÅReference dose
ïCalculated average 

over collecting 
volume
ïAvoid point dose



AAPM Recommendations: 2D 
Detectors

ÅDetectors

ïFilm

ïDiode Arrays

ïIon chamber arrays

ïEPID

ÅRecommendations

ïUse for relative 
dosimetry

ïFilm calibration protocol

ïCommissioning with film 
before moving to 2D 
arrays for routine QA



Diode Arrays



TG 120: Sample Recommendations
Diode Arrays



EPID



TG 120: Sample Recommendations
EPID


