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Purpose: In modernlinear accelerators, a softwareinterlockcompares thedigital position of thecouchagainsta planned valueand
applies a tolerancelimit. For many treatmentsthis is theonly automatic computerizedcheckof thesetup.ROCanalysismaybeuseful
to quantify theability of thesoftware systemto detectmistakesandprovidea quantitative metricfor systemimprovement.

Methods: A simulationof a onedimensional patientsetup over35 fractionswasdone to modelsystematicandrandomerrorsin setup,
target position andfixation of thepatient to thecouch.Two differentimaging protocolswere used;daily imagingandcorrection,
imagingfor thefirst five fractionswith a single correctionof theobservedaverage. Mistakesweremodeledasa singletranslation.
ROCcurveswere determinedby varying thetolerancelimit andcalculating thefalse andtrue positive rate.Theareaunderthecurve
(Az) wasusedto compare theeffectsof imagingprotocolsandimmobilizationof differenttreatmentsites.ROCanalysisof patient
historieswasdoneaswell.

Results:ROC analysisof identical simulationdata show thatdaily imagingcandegradetheability of thesoftwareinterlock to detect
mistakes in patient setupcomparedto an offli neprotocol. Immobilization with poorer fixation reducedtheability of thesystemto
detectmistakesin setup.Patientdata showedthata 1cmdisplacementin H&N setupswasasdetectableasa 5cmdisplacementin
prostate setups.

Conclusion: Thecouch position interlock is a crudetool to detectmistakesin patientsetup.ROCanalysisof this systemilluminated
differencesin performanceacrossbodysites.Theimpactof differentimaging protocols on this indexshowstheimportanceof
understanding thenature of the setupprotocol whenoptimizing useof thecouchpositionasaninterlockfor setuperror.
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