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Purpose:TomoTherapy® treatment systemshaveexit MV detectorsthat recordthe
radiationfluenceduring treatment. This information canbeusedin realtime to verify
delivereddose.

Method and Materials: We developeda methodthatcanextracttheMLC leaf open
time from thedetectordatawithout relying on thepatientCT or pre-measureddatabase
proposedby previousresearchers. Becauseeach leaf has penumbra, anopenleaf will
contributesignals to thedetectors thatcorrespondto adjacentleaves.Therefore,a closed
leaf couldbereportedas open if its adjacentleaf is open. To eliminatetheimpactof the
penumbra,we modelthepenumbrawith a point-spread-functionandapplyaniterative
deconvolution procedure to removethepenumbra. Theiterativemethodsuccessfully
removesthepenumbrawithout introducing ringing artifacts. TheMLC leaf opentime is
thenextractedwith a simple thresholding method.
To verify thealgorithm,we install optical sensoron eachMLC leaf that reports theleaf
position. Theleaf opentime extractedfrom exit detector is comparedto theoptical
sensorreport.

Results: The leaf open time extracted from the exit detectorshowed good agreement
with the optical sensorunder a variety of conditions, such as different attenuation
phantomand different delivery sinogram. The detector measuredleaf opentime agrees
with the optical sensorwithin 0.2 ms and a standarddeviationof 3.6 ms. The impact of
theseuncertainties to the dosecalculation is estimated to be around0.2%.The algorithm
is optimized so that it can run on the onboardcomputerin the machine to processthe
detectordatain realtime.

Conclusions: The exit detectors in TomoTherapy® treatment systems can provide us
information of leaf behaviorduring delivery. Togetherwith themonitorchambersof the
linac, theactual delivereddoseto patient canbecalculated.


