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Purpose: An inherentproblemin treatmentof lung cancers with stereotactic body radiotherapy (SBRT) is targetmotion.Multiple-
phase-basedgatingrefers to treating thetargetat two or morephase windowswith plansoptimizedfor eachwindowindividually. It
closelyapproximatesthe four-dimensional(4D) trackingtechniquewhenlarge numberof gating windowsis used.Comparedto
conventional singlegating window technique,multiple-phase-basedgatingcanimprovethenormaltissue sparingby taking advantage
of thelocationchangeof thetarget.In addition, theduty cyclemaybefurtherimproved.Comparedto 4D tracking,thedose
conformity of themultiple-gating technique maybeinferior. However,its implementationmaybemore robust becauseof the
allowanceof residualerrorinsideeach gatingwindow.In this study, we evaluate thedoseperformancesfor differenttechniques
including static, single gated, dynamic 4D tracking,andtwo-window-gatedSBRTplans.

Methodsand Materials: A motionphantom wasscannedwith 4DCT andplannedusingtheabovetechniques. Themotionwas1D
sinusoidal with amplitudeof 1cm. For anyoptimizedplan,95%of thePTV wascoveredby theprescription doseof 60Gy.Film
dosimetrywasperformedto compare thedosesdeliveredin eachplans. Theabovetechniqueswerealsocomparedfor a lung patient
who was undergoing SBRTtreatment, prescribed to 60Gyin 3 fractions.

Results: Both thephantom andthepatientstudiesshowedsimilar results. If normalizedto thestaticplan,theV20’s were decreasedby
56%,22%,16%, andthemaximum dosesin “lung” werechangedto 102%,58%,45%, for singlewindowgating,two-windowgating,
and4D tracking,respectively.

Conclusion: Multiple-gatingtechniquehassignificantimprovementin lung dosesparingcomparedwith static or single-gating
techniques. Its differencefrom 4D planis relativelysmall. Thedoseperformance alsohighly dependson thesizeof tumorandthe
extentof targetmotion.


