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Purpose: The purpose of this work was to develop techniquesfor utilizing exit detectordatain a helical tomotherapy system to
automatetheQA process. Theclinical significanceof this study is thatananalysisof theexit detector dataacquiredduring treatment
deliverycouldbeusedto ensure thatthe correctdeliverysequenceis beingadministeredto thepatient.

Method and Materials: Software applicationsweredevelopedto automatically analyzeuncompresseddetectordata. To test this
software,a MLC testsequence was designedthatallowseachMLC leaf to betestedusing theexit detector data. Thegoalsof this test
are 1.) To identify MLC problems(stuck leafs, bad valves,etc…) beforefailure,and2.) Perform QA Tests on MLC parametersthat
affect the delivered dose.Additionally, a clinical test casewas createdusing the treatmentdelivery sequencesfor a head& neck
patient. Theoriginal treatmentdeliverysequencewasmodified and12 known MLC errors wereinserted in theMLC controller file.
Theproceduresweredeliveredand thesoftwarewasusedto analyzetheexit detector data.

Results: TheMLC QA Testwasdeliveredon four occasionswith two MLCs. A softwareapplicationdevelopedby theinvestigators
was then used to analyze the exit detector datafrom thesedeliveries. The software correctly performedLatencyTests,Projection
CenteringTests,andMLC Transit Time Tests. For eachdelivery, thetests showedthattheMLCs were properlyfunctioning. For the
Head& Necktestcase, theshape-detectionalgorithm wasableto identify 11 out of 12 known MLC errors>10msec.

Conclusion: A technique was developed for performing automated QA of the MLC and individual patient deliveries using exit
detector datain a helical tomotherapy system. With the tomotherapy detector array,errors in MLC position > 10 msechavebeen
detected.


