
AbstractID: 7977 Title: A Novel Technique for Closed-Loop Feedback Real-time Tracking by
Controlling Dose Rate : A Parametric Study
Purpose:We havedevelopeda newtechniquecalled dose-rate-modulatedtracking (DRMT) for closed-feedbackreal-time tumor
tracking by changingthe dose rate.

Method and Materials: DRMT usespre-programmedMLC sequencesthataregeneratedusingmeasureddata for tumormotion
obtainedat anearlier time.Since the leavesmove, their positionsareprogrammedwith schedulesthat are a function of the
accumulateddose.Theleaftrajectory on the timeaxis then canbechangedduringtreatment by changing thedose rate. DRMT
changesthedoserateto minimizethediscrepancy betweenthescheduledMLC position andthetargetpositionor breathingsignalon
thedayof treatment.If themonitoredbreathing is slower thanthatobservedat simulation, thedose rateis loweredto slowdownthe
movement of theMLC andviceversa, thereby maintaining synchrony.DRMT tumor-trackingpowerwastestedwith sinusoidalbreathing
functions andpatient-breathing signals (RPM,Varian).Thetrackingerror(2σ) for eachbreathing signal wasderivedasa
functionof thesystemreaction timeandthedose-ratecorrection period.

Resultsand Conclusions: DRMT simulation showedthatfor thesinusoidal-breathing signal with 2-cm peak-to-peaktumormotion,
lessthan0.2cm tracking error wasobtainedif thesystemcanreactto a detectedmismatch in lessthan0.3s andthe doseratecanbe
adjustedin 0.36 s.Fourteenout of 26 patientswereeligible for DRMT. Theselectioncriteriawere: (1) peak-to-peakbreathing motion
greaterthan0.5cm and (2) amplitudevariationless than20 % duringthe DRMT simulation.Thetrackingerror for thepatientdatais
expressedasa percentageof the motion amplitude.A tracking errorof lessthan20 % wasachievedfor 13 out of the14 patients if the
system can respondin 0 s.


