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Purpose: To evaluatetheautomaticvolumematchfunctionprovidedby a commercialCone-beamCT (CBCT) guidedpatientsetup
system.
Method and Materials: CBCT imagesfrom 10 patients treatedwith stereotactic body radiotherapy for primary liver cancersin the
stereotactic frame were acquired by On-board Imager(OBI, Varian Medical System)following initial treatment setup. Manual
volumeregistration of CBCT to theplanningCT wasperformed by physiciansto adjustpatientpositioning. Retrospective automatic
volumematch wasalso performedfor eachdatasetandcomparedto the manualregistration. To further assess the automaticvolume
match, simulation of patient rotational offsets was generated. Automatic volume matching of the simulateddata was used to
investigatepotential setuperrorsdueto patientroll.
Results:A total of 27 CBCT datasetswereacquiredand analyzed.Theaveragedifferencesbetweenmanualandautomatic match are
2.4±1.7mm,3.2±2.6mmand1.8±1.6mmin theright-left, superior-inferior and anterior-posterior directions,respectively.The
simulation studydemonstrateda significant limitation of theautomatic4 degreesof freedom(4DOF)correctionmodewith regardto
thepatient’s rotationaloffset.This occurs becausethe6 degreesof freedom(6DOF) registrationalgorithm is always internally
applied, evenin 4DOFshift calculationmode,althoughthetwo dimensions of pitch/roll offsetsare not displayed.Our simulation
revealedthatthis can causepatientsetup errorwhich becomessignifi cantasthedistancebetweenthepatientrotationaxisandthe
treatment isocenter increases.
Conclusion:Caution needs to betakenwhen usingautomatic volumematchfunction for CBCT-guidedpatientsetupsincethe
conventional treatmentcouch is only capable of translational and limi tedrotational shifts. Usingthefull degreesof freedomautomatic
volumematch without caution canleadto significanterrorin patienttreatment.


