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Purpose: The ClarityTM system(ResonantMedical) consists of 3D ultrasound (US) devicesin both theCT-Sim and treatmentrooms.
TheformerprovidesfusedCT/USdatasetsfor treatmentplanning aswell asa referencefor daily US positioning. CT andUS datasets
are implicitly registered,i.e. theyshare a commoncoordinatesystemthroughcalibration. Thepurposeof this retrospectivestudyis to
quantify theaccuracyof the implicit registrationon bothphantom andpatients.

Method and Materials: Accuracy is first validatedby acquiringimages of a phantom with structuresvisible on bothmodalities.
Implicitly registeredCT/USimages of 19 sequential prostatepatients were thenanalyzed.To validatetheregistrations, thebladder
wasused asthemostreliable landmarkbecauseof its high contraston bothimagingmodalities.TheplanningCT bladdercontours
weresuperimposedon thecorrespondingUSimagesandshiftedto best-fit the bladderneck. Theprostatewasusedas a secondary
landmark,wherepercentageoverlap of independentlycontouredCT andUS basedcontourswas calculated.Probepressure at the
patient’s skin wasalsocalculatedfor eachpatient.

Results:TheUS andCT imagesof thephantomregisteredwithin 1 mm. Themean(standarddeviation)shiftsof thebladderneck
betweenCT andUSwere–1.5(1.3) mm,-0.3 (1.7) mm and0.5 (1.0) mm in theA/P, L/R andS/I directionsrespectively. Thepercent
prostate contouroverlapwas89.9%(7.6%). Probepressuredepressedtheskin on averageby 37.6 (9.5)mm.

Conclusion: Implicit registrationof CT and US is accurateon bothphantom and patientsdespite a meanprobepressureof over37
mm. Thecomplementarynature of CT and US canthusbereliablyusedfor treatmentplanning,andthe3D US imagescanbeusedas
anaccurate referencefor US-to-US positioningin thetreatmentroom.


