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Purpose: To evaluatethe dosimetricimpactof applying a plan optimizedfor gated delivery to a free-breathing/differentbreathing phaseCT dataset,dueto
gating failure.

Method and Materials: A retrospectiveinvestigationwasperformedon two lung IMRT patients. Each patient had a free-breathinganda 4D CT scan.Tumors
and OARswere contouredon each CT dataset.Thetargets are GTV, CTV, and PTV, while OARsare spinalcord, heart, andeachlung. IMRT step-and-shoot
Direct MachineParameter Optimization (Pinnacle v.7.4f) methodwas employed in the treatmentplanning. Evaluated were DVHs and gEUDs for a single
fraction. Thepoint markedby the BBs was usedasa referencein theplantransfer from thestandard(wheretheplanwas optimized) to thecomparedCT data
set. Thus,beamangles,energies,jaw settings, andMLC files were transferred preservingtherelativegeometry.

Results: The coverage for GTV, CTV, and PTV changeswithin 1%-2%, 1%-7%, and 3%-10% respectively, as planning and delivery CT data setsare
interchanged. The OAR gEUDs in the optimized gating plan are lower by as much as28% than the corresponding gEUDs in the plan deliveredto a free-
breathing CT dataset, although it may not be significant if the tolerancedoses arenot exceeded. The lung sparingdeterioratesby up to 14% when a plan
optimizedfor anexhalegatingis deliveredvia aninhalegating.

Conclusions: Thedaily dosevariations of theorder of 7% to 10%may be non-negligibleandmayleadto biological consequences. Therefore, an interlockin
therecord andverify system,coupled to the gating system, will prevent theoccurrences of erroneousdeliveriesandwill maximizethepatientbenefitform the
useof newtechnologiesin radiotherapy.


