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Purpose: To investigate intrafractionsetup variability in high precisionstereotacticbodyradiotherapy(SBRT)by meansof integrated
infra-redopticallocalization andstereoscopickV X-ray imaging.
Method and Materials: We analyzed data coming from 24 patients treated with SBRT. Patient setupwas realizedthrough the
ExacTrac X-ray 6D system(BrainLAB, Germany), consisting of 2 infra-red TV camerasfor external fiducial localization and 2
couples of X-ray source-detectorsfor image registration. Before irradiation, patientswere pre-aligned relying on optical marker
localization. Subsequently, patient position was refined through the automatic matchingof X-ray imagesto digitally reconstructed
radiographs (DRR, 3 mm CT slice thickeness), providing 6 corrective parametersthat were automatically appliedusing a robotic
couch. The 3D position of the external configuration of control points wasdetectedand storedbefore (PREmk) andafter (POSTmk)
the irradiationfraction.A final set of stereoscopicimageswasacquiredandregistered to DRR at theendof the treatment, relying on
bony anatomy, thusobtaining 6 verif ication parameters (VP_post). Patient intrafractionmotion wasevaluatedby comparing PREmk
with POSTmk (optical measurement). MoreoverVP_postparameterswere appliedto POSTmk thusdefining a new configurationof
control points(POSTmk-Xray) thatwas comparedto PREmk(X-raymeasurement).
Results: According to the optical measurement, intrafraction motion measuredon external fiducials was 0.61±0.53 mm
(median±quartile). The X-ray measurement overestimated intrafraction motion up to 2.05±1.8 mm. The latero-lateral direction
resultedmore sensitive to residual errors in X-raymeasurement(0.34±2.88mm, mean±std). 
Conclusion: Intrafraction motion, asmonitoredby theoptical system, is not significant.Whenrelying on X-ray imagingregistration,
larger motion maybemeasuredbecauseof inherentlimitations in DRR cranio-caudalresolutionanddigital X-ray imagenoise.Such
resultsleadto furtherquestions in assessing theaccuracy of X-ray basedsetup when integrationwith opticalpatientlocalizationis not
takeninto account.


