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Purpose: To investigatetarget localizationaccuracyand dosimetric influencesarising from the setuperrors
and patient motion for an on-board kV CBCT-guided spinal stereotactic intensity-modulated
radiosurgery(IMRS).

Methods and Materials: Eight spinalpatients treatedusing CBCT-guidedstereotacticIMRS were analyzed
for this study.All patients were immobilizedusing BodyFIX® immobilization system(Medical Intelligence)
andsetup with theguidanceof Varianon-board CBCT. Four setsof imageswere acquiredfor eachtreatment
to evaluatepatient’sintrafractionmotion: CBCT and orthogonal kV imagesbeforetreatment, kV images in
the middle of treatment and another CBCT at the end of treatment. Target localization accuracy and
intrafraction motion wereevaluatedby offline analysis of the registrations betweenplanningCT andCBCTs
aswell asbetweenDRRsand kV images. CBCT images wereimportedinto Eclipseto performCBCT-based
dosecalculations usingpatient’sreal treatment positions andisocenters. The calculated results representthe
delivereddosedistributionsunder therealtreatmentsituations and wereusedto assessthedosimetric changes
arising from setup errorsandintrafractionmotion.

Results: The results show that the target localizationaccuracy is 1.4mm and the overall intrafraction target
displacement is lessthan 2.0mm usingour IMRS technique. The averaged target coveragereduction is ~5%
dueto thetargetlocalizationerror and 11% dueto both the localization error andthe intrafraction motion. The
largestincrease of the maximumcord dose is 4.8Gy dueto the target localization error and7Gy dueto the
intrafraction motion.

Conclusions: CBCT-guidedstereotacticIMRS canprovide a target localization accuracy of lessthan1.5mm
for spinal treatment. With the BodyFIX® system, the intrafractiondisplacementcanbe effectively reduced to
1~2mm. The intrafraction motion at this scalemay still havepotential influenceon the targetcoverageand
thecorddosedueto the extremedose conformity of IMRS.


