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Purpose: To developa model thatpredicts targetwearfor thehelicaltomotherapyHiART linac basedon monthlyQA fluenceprofile
measurements. 
 
Method and Mater ials: Monthly QA IEC-X profiles were measuredusing EDR2 radiographicfilm. An EDR2 film was set at a
source-axis distance(SAD) of 85 cm andsandwichedbetween10 cm solid waterasbackscattering materialand1.5 cm solid water as
buildup material. Thefilm wasalignedwith lasers(redandgreen lasersareoverlappedin this procedure) andwasexposedto anopen
field (40 cm × 2.5 cm). After the film processed, it wasanalyzedwith the RIT (version 4.3) software andthe measuredprofile was
comparedagainst thecommissionedprofile.

Results: In our institution, the last targetreplacementwasin July of 2006. ThemonthlyQA IEC-X profiles from April 2006to
August 2006werecollectedand analyzed. We foundthat theslopeof thecone shapedfluenceprofile decreasedasa functionof time.
At thepoint wherethe slopeof the intensity conewas1 degreeor greatercomparedto thecommissionedcone,we had to replacethe
target.

Conclusions: A practical method hasbeendevelopedto predicttargetwearfor a helical tomotherapyunit. Theproposedmethodcan
be implementedto any centerwith a helical tomotherapyunit as long as the commissioning profiles are available.Based on our
findings, the changein the slope of the intensity profile in the IEC-X direction correlates strongly with the wear on the target. A
change of 1 degree or more in the slope of the coneshould be an indication that targetneedsto be replaced.An on-site clinical
medical physicist can use this approach to predict target problems. Our method can be integratedwith the routine monthly QA
measurements andanalysis.


