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Purpose: To characterize dosimetric errors from inter-fraction tumor motion variationfor phase-basedgatedtreatmentsthatusestrain
gauge systems. 
 
Method and Materials: An ionization chamber in a QuasarRespiratoryMotion Phantomwasirradiatedin a 6 MV 5x5 field, while
moving with variousamplitudesfor both a sinusoidalwaveformand a patient’s respiratory trace. The resulting ionizationswere
comparedto that for a stationary setupto determine the under-dose. For eachamplitudeof the patient’srespiratory trace,the Anzai
gatingsystemwasoperatedat variousgating phasesto find thephasetrigger thatreducedtheunder-dosebelow1%.

Results: The gatingsystemgain andposition settingsaffectedthe under-doses,andfor the worst casesettings, a full motion range
(FMR, 2x amplitude) of 12.5 mm for thepatient trace, gated from 80% exhaleto 80% inhale,hadan under-doseof 0.3%. FMRs of
18.8,25 and 30 mm had under-doses of 0.6, 3.7, and 7.2%, respectively. TheseFMRs correspondto gatedmotion ranges(GMR,
motion during irradiation) of 10, 15, 20, and24 mm. The under-dosesfor sinusoidal waveforms were higher(6.4% for GMR = 20
mm), sincethe chamber spent less time at full exhale. The under-dosesfor the patienttracearereduced to around 0.5% when the
percentage phasetrigger (80%) is multiplied by the ratio of the plannedFMR (12.5 mm) to the observed FMR, so that an observed
FMR of 25 mm requiresa percentagephasetriggerof 40%.

Conclusion: Under-dosesare waveformdependent. A 20 mm lesion with a motion rangeof 10 mm can experiencearound a 5%
under-dose for anincreasein motionof 10 mm. Errorscandropbelow1% by reducingthegatingphasetrigger.


