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Purpose: To develop a methodfor evaluating breathing motion-induced dosedelivery errors in Tomotherapydosedelivery.
Methodsand Materials: Dosimetric inaccuracycanresultfrom breathing-inducedtumor motion in Tomotherapytreatmentdelivery.
Patient breathingmotion patterns were simulatedusing quantitative spirometry-measuredpatient tidal volumes and convertingthe
tidal volume to tumor motion by varying the ratio of tumor motion to tidal volume for 34 patients. Simulationsof Tomotherapy
deliveries wereconductedmodifying the previously publishedtechniquesby using measuredbeamprofiles insteadof step-function
fluences,andcouchspeeds typical of Tomotherapytreatments. Radiochromicfilm andour in-house4D phantomwereusedto verify
the algorithm.
Results: As expected, the breathing motion blurred the dose distributions, but slow drifts in the averagetissue position caused
detectable doseerrors. The doseerrorswereexpectedly largestwith the smallest(1.0cm) field size, and could be >10% for motion
amplitudescomparable to the field size. As the field width increasedrelative to the motion amplitude, and ascouch-speed(pitch)
decreased, the error also decreased,and as suchthesesettings may be preferablefor patient treatments.These slow drifts occurred
over timeperiodsthatwerecoincidentwith the amount of timerequiredfor thefield to passa stationary point. Measurements agreed
with thesimulation.
Conclusions: Previousbreathing motionstudiesdid not userealpatientbreathing patternsandthereforedid not considerthe impact
of slow, relatively small drifts in thosepatterns. The drifts changedirection during the breathingmeasurement,causingdose errors
that areboth positive and negative. While the individual dose fractionerrorscan be >10%, they areunlikely to occur in the same
placeeach day,sotheaveragedose is likely to beconsistentwith earlier studies.
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