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Purpose: To investigatethe potential impact of gating on treatment planning for lung tumors by evaluating the escalateddose
achievable using 3D conformal radiationtherapy (3D CRT) on gated tumors. Method and Materials: Twelve lung patientswere
contoured for gatedandnon-gatedtreatments by keepingusingcomparable toxicity of normal tissue asdoseconstraints, and3D CRT
plan was doneon targetsso that 100% of dosecovered95% of the targetvolume. The Linear-quadratic tumor control probability
(TCP) model was used to determine the impact of dose escalation on local tumor control. Normal tissuecomplication probability
(NTCP) was calculatedusing the Lyman-Kutcher-Burman model. Results: Three out of twelve patients exhibited significant
differencesbetweengated andnon-gated ITV volumeswith tumor motion >1cmbetweentherespiratoryphases,in both thesuperior
andinferior tumor margins. For threeof the 12 patients no dosechangewasfound betweengatedandnon-gatedplans. Onepatient
showed a dosedecrease in gatedcase,dueto nonlinearityof thetumor motion with respectto thebreathing phase, i.e., tumor in 30%
phasemaymovecloser to anOAR thanthetumorat 0% or 50%phase.Conclusion: Gatingin radiotherapytreatmentplanningallows
reduction in tumor margin, andclinically significant doseescalationup to 12% wasfound,while staying within clinically acceptable
toxicity criteria. Deformation of the tumor becomeshighly importantin doseescalation, when the targetis deformed in a way that
altersthe proximity of the tumor to an OAR. Tumorsin the middle andlower portion of the left lung andmediastinaltumorscould
benefit, resulting in dose escalation. NTCP increased with mean lung dosefor the lung (total lung-PTV) and TCP increasedwith
modaldosevalueup to 80 Gy, abovewhich TCP wasunity.


