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Purpose:

To investigate theeffectivenessof a novelrespiratorytraining tool basedon audio-visual
biofeedback for 4D CT imageacquisitionanddynamic tumortrackingduring radiationtherapy.

Method and Materials:
During radiation therapyit is important that a patientfollows the samebreathing pattern

throughoutthe treatment.However,in practice,suchregularity is verydiff icult to achieve. Our hypothesis
is that, by training a patient to breatheaccording to a representativebreathing pattern constructedfrom the
patient'sown free breathingsamples, it is possibleto achievesignificantlyhigherregularity and
reproducibili ty in therealtime breathingpattern. Initially for eachsubject,thereal-time position samples
for freebreathing areacquiredusinga real-timepositionmonitoring system.After collecting a sufficiently
largenumberof freebreathingsamples,a representativebreathing patternis constructed by estimating the
averageof the Fourier series coefficientscorresponding to eachbreathing cycle.Thepatientis then
instructed to follow therepresentativebreathing patternasclosely aspossible.Thenew methodof
respiratory training wastestedon four volunteers(non-patients). For eachvolunteer,thedatafor freeand
trainedbreathing wasanalyzedto calculatetheRMS error of period anddisplacementwith respectto
representative waveform.

Results:
Theaverageof RMS errors in time periodand displacementfor trainedbreathing was2.32

secondsand 4.32cmrespectively.Similarly, averageof RMS errors for freebreathingwas foundto be3.27
secondsand 7.9cm. Thereduction in theerrors from freebreathing to trainedbreathingwasapproximately
30 percentin timeperiod and45 percentin displacement.

Conclusion:
This tool provides valuableinsights into identifying respiratory trainingmethodsthatare

customizedfor eachsubject. Furtheranalysisof this methodology will beperformedby developing
alternateuserinterfacesand investigatingthedatafroma largersetof volunteers.


