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Purpose: To explore the use of real-time surfaceimaging technologies for interactive non-invasive head setup in craniospinal
irradiation.
Method and Materia ls: A real-time surfaceimagingsystem was installed in a treatmentroom at our proton therapy center. The
systemprovides surfacemotionmonitoring up to 10 framesper second. Real-time deltasof patient misalignmentscan bedisplayedat
the sameframe rate. Phantom andpatientstudieswereperformedto investigatethe feasibility of surfaceimaging based interactive
setup,relying on the real-time deltasgraphic interface. Interactive setupon a headphantomwascarried out by multiple users, with
offline evaluationof residualshifts/rotations. Patientstudieswerefocusedon checkingsurfacevisibili ty in two adultsubjects.
Results:As for translational misalignments, all userswereableto reposition the headphantom within tolerance.Rotationsturnedout
to be more critical, with residualvaluesslightly abovethe threshold.Pre-alignmentwith lasers is recommended to achieve better
performance. Translational misalignments canbe handledmoreefficiently whenrelying on the treatmentcouchconsoleto apply the
displayeddeltas.Patient studiesrevealedthat,whentheviewing angleis not obstructed,visibili ty in theneckandlower headregionis
satisfactory: blank areas in the3D surfaceimageoccur wherethick hair is in place.Averagesurfacereproducibility, compared to the
treatment planningCT scan,wasfound to be within 3 mm. Breathing motion in onepatientwasquantified in lessthan1.5mm.
Conclusion: Interactive headsetup relying on real-time surfaceimagingis feasible. Residualalignmenterrors can be kept within
tolerance even by naive users by relying on a real-time display of measured misalignments.The applicationin medulloblastoma
patient setup canpotentially reduceimagingdose andthetime neededfor patientalignment, providing valuabletoolsfor intra-session
monitoring of patientpositioning andbreathing during treatment.


