
AbstractID:9016Title: Analysis of inter- and intra-fractionbreathingpatterns usingtheVarianReal
timePosition Management system

Purpose: To analyserespiratorywaveformsfor key parametersthat maybeusedto characterisepatients’ breathing patterns for thepurpose
of distinguishing betweenpatients,tailoring gatedtreatmentfor individuals anddetermining thesuitability of patients for gated radiotherapy.
Method and Materials: The Varian Real time Position Management(RPM) system wasused to record the breathingwaveformsof three
volunteers. The RPM marker was placedon the volunteers’ : chest,sternumandabdomen. Waveforms were captured for 1min on several
days in eachposition, and a 5min waveformcaptured in the sternumposition. From the resulting waveforms, four key parameters were
determined using customisedsoftware,and comparedbetween inter- and intra-fraction measurements. Also, the breathing waveforms of
threepatientswerecapturedfor 1min overseveraldaysandanalysedsimilarly. Results: Thekey parameters investigated were: frequencyof
breathing,maximum amplitude of inhale and exhale,asymmetry of the breathing pattern and the maximumpotential duty cycle of both
inhaleandexhale.The intra-fractional differencesweresmaller thanthe inter-fraction differencesfor the volunteers, althoughthis wasnot
the casefor the patients. The frequencyof breathingranged from 8 to 16, and 4 to 12 for the patients and volunteers respectively. The
maximum amplitudes were noticeablydifferent between the volunteersfor both inhale and exhale, althoughthe patient group showed
markeddifferencesonly on the maximumexhale amplitude. The volunteers’ andpatients’ waveforms were reasonablysymmetric andthe
longest duty cycleswere observed on the inhalefor both patientsandvolunteers. Conclusion: The breathingpatterns of the volunteersand
patientsindicatethat the differenceswithin a subjectaresmaller thanthe differencesbetweensubjects. We conclude that the RPM can be
used to reproducibly record the waveforms from which thesefour key parameters may be derived to tailor gated radiotherapy for an
individual.


