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Purpose: Thepurposeof this project is to comparea commercial 3D-3D auto-registrationtool vs.manualalignmentto thetarget.
Method and Materials: Conebeamcomputedtomography(CBCT) imageswere acquiredimmediatelybefore patienttreatmentsfor
thoracic lesions.An automatic 3D-3D matchingsystem(OBI, VarianAssociates,PaloAlto, CA) wasusedto align the entire CT
volumeagainsttherespiratoryaveragedCT from a 4DCT. Thesuggestedshiftswere recordedbut werenot usedto treat the patient,
thosefrom an in-house systemwereused.The in-housesystemalsoallowedusto retrospectively perform a manual matchusingonly
the targetandnot theentirevolume.Theshiftsbetweenthesetwo methodswerecomparedfor 47 weeklyCBCT data-setsacquiredfor
17 patients. Thecouchshift necessary for re-alignmentwasrecordedin the3 vectorcomponents(vertical, longitudinal and lateral,
rotationcorrectionswerenot used).
Results:For all 47 CBCT sessions, thelargestcouchshift differences were0.6cm, 2.9cm,and0.8cm in thevertical, longitudinal
andlateral direction, respectively. Themeandifferencein themagnitude of thevectorwas0.69cm. Thetargetvolumeswerefurther
divided into 24 mediastinalcasesand 23 solid tumors in thelungparenchyma. Themeandifference in thecouchshift vectorswere
0.35 cm for mediastinum casesand 1.05cm for solid tumor cases. Thedifferenceof 0.70 cm betweenthetwo meanswas significant
(p < 0.0001). We believe thedifferencesbetweentheautomatic and manualmatchesaredueto soft tissuedeformation,changesin
respiratorymotion,and/ortheauto-alignment cost function locking ontoa local minima.
Conclusions:Caution mustbeusedwhenperformingautomated3D-3D matchingas changesin patientanatomy and/orthe
occurrencesof local minima in thealignmentcost-function canleadto significantgeometric misses.


