AbstractID:8797Title: Real time ddivery verificationusng exit detectordata

Purpose: TomoTherpy® treatment systemsaveexit MV detectorgha recordthe
radiationfluenceduring treatment. Thisinformation canbeusedin realtime to verify
delivereddose

Method and Materials: We developeda methodthatcanextractthe MLC led open
time from the detectordatawithout relying on the patientCT or premeasurediatabase
proposedoy previousreeachers Becaiseead leaf has penumbra anopenled will
contiibute signals to the detectors thatcorrespondo adjacenteaves. Therefore,a closed
leaf couldbereporedas open if its adjacentleafis open. To eliminatetheimpactof the
penumbrawe modelthe penumbrawith a point-spreaefunctionandapplyaniterative
deconvolition procedue to removethe penumbra Theiterativemethod succesfully
removesthe penumbrawvithoutintroducirg ringing attifacts The MLC leafopentimeis
thenextractedwith a simple thresholdiig method.

To verify thealgorithm,we install optical sensoron eachMLC leaf that repats theled
postion. Theleafopentime extractedfrom exit detectoris comparedo the optical
sensorreport.

Resuls: The leaf open time extraded from the exit detectorshowed good agreemat
with the optical sensorunder a variety of conditions, sut as different attenuation
phantomand different delivery sinogam. The detector measuredeaf opentime agres
with the optical sensomwithin 0.2 ms and a standarddeviationof 3.6 ms. The impad of
theseuncertaintes to the dosecalculaion is egimated to be around0.2%. The algorithm
is optimized so that it canrun on the onboardcomputerin the madine to processthe
detectordatain realtime.

Conclusions: The exit detet¢ors in TomoTheapy® treament sydems can provide us
informaton of leaf behaviorduring delivery. Togetherwith the monitorchambersf the
linac, the actual delivereddoseto paient canbe calculated



