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Purpose:
To develop simple,accurate,andpreferably filmless Quality Assurance(QA) proceduresfor Helical Tomotherapy, by usingthe
signalsfrom thesystems’built-in MegaVolt CT-detector(MVCT).

Methods and Materials:
We developedthreenewQA procedures, all usingdatafiles importedfrom theTomotherapymachines,containing85 control signals
andsignalsfrom all 640MVCT channels, at a sample rateof 30Hz.An importantrole in this QA programis takenby theStepWedge,
a step-like aluminium block positionedover thecouch endin thegantry.
1) StepWedgeprocedure: to checklaser alignment, couchmovement andvelocity, beamenergyandfield width. This 5min procedure
is performedwith a static beam, while couch andStepWedgemove20cminto thegantry.
2) Completion procedure: to checkthecorrectnessof a completion madeby Tomotherapy software after aninterruption. This
procedure is basedon theStepWedgeprocedure, interruptedby theuserandcompletedby Tomotherapysoftware,of which the
correctness is tested.
3) MLC-Gantry-Synchronyprocedure: to check synchronization of MLC andgantry rotation.During this procedurethecouchis static
while the gantryrotates40× 20s, openingthe middletwo leavesat gantry angles0°, 120°and240°.

Results:
From theStepWedgeprocedure the position of thetransversalandsagittal laserscanbecheckedwith anaccuracyof ~0.5mm,the
field width with anaccuracy of ~0.5mm, beamenergy consistencywith anaccuracyof ~1%,andcouchmovementandvelocity with
anaccuracy of ~0.1mmresp. ~0.5%.Theaccuracyof theCompletion procedure,in termsof a possibleadditional couchshift, is
~0.1mm.MLC synchronizationwith gantry rotation canbecheckedwith anaccuracyof ~0.1°.

Conclusion:
TheStepWedgecombinedwith MVCT offer a fast, accurate andfilmless QA program, allowing monitoring of almostall relevant
parametersof Helical Tomotherapy.


