
AbstractID: 9501 Title: Feasibility of using a programmable respiratory motion phantom
for QA and assessment of dosimetric implications of breathing motion during radiation
therapy
Purpose: Respiratory motion introducesuncertainties during CT and radiationtherapydelivery. Reliableequipment and quality
assurance(QA) techniquesmust be establishedto assessandovercome theseuncertainties. Our goalwasto validatetheperformance
of a programmable motion phantom for QA and to demonstrate the dosimetric impact of breathingmotion on treatmentdelivery.
Method and Materials: The “Quasar” phantom (ModusMedical,London,ON) wasassessedfor suitability in QA proceduresfor
radiation therapyinvolving respiratory motion. The phantomis equipped with a programmableunit, which introduces motion to
cylindrical lung inserts. We testedthe standardmodeof motion andthe “oscillation” mode,in which patientbreathing profiles are
imported and reproduced. Phantom motion reproducibility and accuracy were assessed using the Varian Real-time Position
Management (RPM) systemand video for the extremebreathing periods (1 and 15seconds)and a patient representativebreathing
period of 4seconds. An in-housedesignedcedar lung insertwasbuilt containing a target(4cmby 7cm). Film is placedin theinsert to
assessthe dosedistribution under phantommotion from static and dynamic delivery underphantommotion. The dynamic MLC
treatment delivery wassynchronizedwith targetmotion. Results: Using theRPM system,percentdifferencesbetweenthe intended
andactual periodsfor each were0.57%, -1.70% and-0.22%respectively. When the amplitudewaschangedfrom 2cm to 1cm, the
measuredperiod did not change.Comparisonof the breathing profiles in oscillation modewith profiles generatedusing the RPM
systemshowsa closecorrespondence,with slight divergenceat extreme directionor speedvariation.Dosedistribution for a phantom
motion of 2cmpeak-to-peakand period of 3.2secalongthemoving direction indicatessignificantbroadeningof (80-20%)penumbra
for static delivery (1.67cm) comparedto dynamic delivery (0.80cm) Conclusion: The Quasarphantomis suitablefor QA and
dosimetricmeasurementsof movingtargets.


