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Purpose: To evaluategheautomaticvolumematchfunctionprovidedby a commercialConebeamCT (CBCT) guidedpatientsetup
sysem.

Method and Materials: CBCT imagesfrom 10 patients treatedwith stereotactt body radiohermpy for primaty liver carcersin the
steretactic frame were acquired by On-boad Imager(OBI, Varian Medical System)following initial treament setup. Manual
volumeregistraton of CBCT to the planningCT was perforned by physiciansto adjustpatientpostioning. Retrospedte automatic
volumematch wasalso performedfor eachdataseand conparedto the manualregistetion. To further asses the aubmaticvolume
matd, simulation of patient rotaional offses was gereraed. Automatic volume matching of the simulated data was used to
investicatepotental setuperorsdue to patientroll.

Results: A total of 27 CBCT datasetsvereacquiredand analyzed The averagdliff erencesbetweermanualandautonatic match are
24+1.7mm,3.2+2.6mmand1.81.6mmin theright-left, superor-inferior ard anteriorposteror directions regectively.The
simuation study demonsrateda significant li mitation of theaubmatic4 degreesof freedom(4DOF) correctionmodewith regardto
the patiert’s rotationaloffset. This occus becauseghe 6 degree®f freedom (6DOF) registrationalgoritimis aways interrally

appled, evenin 4DOF shift calculationmode,althoughthetwo dimensiors of pitch/rdl offsetsare not displayed Our simulation
revealedthatthis can causepatientsetup errorwhich becomesignifi cantasthe distancebetweenthe patientrotationaxisandthe
treatmet isocente increases

Conclusion: Cauton need to betakenwhen usingautormatic volumematchfunction for CBCT-guidedpatient setupsincethe
conwentianal treatmentcoud is only capdle of translatond and limited rotatonal shifts. Usingthefull degreesf freedomautomatic
volumematch without cauton canleadto significanterrorin patienttreatment.



