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Purpose: Deepinspirationactive breath-hold enablesa reproducibletumor position but a long breath-hold is not practical for many
patientswith lung disease. Respiratory gating generally requiresa surrogate(trackingblocks,strain gauges,etc.)that maynot always
correspond with actualtumormotion. In this study,we evaluatedthefeasibility of a hybrid systemthatuseda shortshallow
inspirationactivebreath-hold to gatea linearaccelerator.

Methodsand Materials: Breath-hold volume deviation andtolerancefor thehybrid breath-hold/gatingtechniquewereevaluatedin
four subjects. Thesubjectsunderwentbreathing exams on anactive breath-hold device,breathingat normal and fastinhalation flow
ratesand two differentbreath-hold volumes(0.6L and 1.5L). Latencyin theactive breathhold systemwasalsomeasuredwith a
simulatedflow signaland a pressure switch. Gatedbeamstabilit y (Elekta Synergy)wasevaluated with anion chamberand
commercial diodearrays.

Results: Theshortbreath-hold paradigm wastoleratedwell by all subjects. Active breathhold latencywasmeasuredto be157.0±
7.8 milliseconds.Thedeviationbetweenmeasuredandintendedbreath-hold volumewasdependent on theinhalationflow rateof the
patient (r2 = 0.9363). Thepercentagedosedifferencebetween non-gatedandgateddelivery waslessthan0.5%for breath-holds
longerthen3 seconds. Flatness andsymmetrymeasuredon SunNuclear'sProfiler wasrelativelyunaffectedby gateddelivery. Only
4% and 2% of diodesfailed strict evaluationparameters in Mapcheckfor 6 MV and 18 MV IMRT fieldsrespectively.

Conclusions: Theresults of this studyshow that usinga shortactivebreath-hold for gating a linearacceleratoris feasible.
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