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Purpose:It is crucial to havea smallmargin for stereotactic body radiotherapy(SBRT). Gateddeliveryis
oneof themethods to reduceintra-treatmentorganmotion. Total treatment timeincreases3 or 5 timesdue
to low duty cycle (20 – 30 %) whengatedtherapy.We havedesignedand testedthedual window gated
therapy(DWGT) to increasedutycyclewhile to keeptheresidualmotion unchanged.
Method and Materials: The DWGT turnsbeamon whenbreathing phasereachestheendof exhale (EE)
or theendof inhale(EI), which will increaseduty cycleup to 2 time thanconventionalgating.In orderto
makeDWGT possible,a dynamicMLC file that hastwo staticaperturesto irradiateeachgating position is
generated. Doserateis modulatedto compensatethedif ferencebetweengating MLC sequenceand the
breathingphasecausedfrom breathingfrequencyvariation during treatment. DWGT wastestedwith three
breathingfunctions,thesinusoidal, the4th ordercosine and a patient’s breathingsignal (RPM,Varian). All
the breathingsignals usedin this studyhave ± 20%breathing frequencyvariations duringtreatment.
Results: Duty cycleswhich areto keeptheresidualmotion lessthan20%of theamplitudefor the
sinusoidal,the4th order cosineanda patient’s breathing signalwere20.7%,46.8% and 38.3%,respectively
for conventional gating.Duty cycles increasedto 67.2%, 18.6% and52.0%, respectively, which is 85%,
44%and 36%increasing effect from conventional gating whenwith DWGT. Little residual motion
increase(lessthan0.8 mm) for a patient’s breathingsignal, have beenfound betweenconventional gating
andDWGT.
Conclusions:DWGT increasedtheduty cycleto 1.36-1.85timeswhile to keepminimal residual motion
increasingeffect. Sincetheduty cycleincreaseeffect is breathing pattern dependent,theDWTG is useful
for theselected SBRTcases.


