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Purpose: Fiducial makers or bore structure are wickly usedin patient tup for image guided térapies and isalso important in
intervertional radiology. A genel approach (“2B2D") for patient setup is based on2D projecied imageson the antdor-posteior

(AP) ard lateral(LAT) directions. However, it is still an openquegion to decidethe numberof fiducid markersrequied for patient
setup, theoptimal locaions for marker plantatbn, the seledon of fiducial makersversus bone structw, and theerror edimations of
differert seup methods. Our work will addresssome oftheseissuesand provide gantified information

Method and Materials: Clinical paient ®tup proceure ("2D-2D") is dmulated usig rigid registraton. Least gjuare metic is
apdied to minimize the égnmenterror of marlers Registation under different degree dfeedom(DOF) are performed including
3DOF (translatin only), 4DOF ranshtion and ARcouchrotation) and 5DORtranslation and rotatn on AP and LATJ. Registation
errors arecalculagd baedon ab®lute or percerdge ofmissed volure between estition tumorlocation andrealtumorlocaton.

Results: Patient setup aors were investigted using diffaert registation methodsunder various tunor motion conditons The
results showedhiat back and forth shiftsusingalternatng projection planesanworsenthe true egistration ofthe target cener with
each ‘tomection” step given tayet rotation.Second, ér off cener rotatons offive degees, no alignmntcanreallt in smallererors
than 2D-2D registations despte a tue trarslaion of thetargetcenter.ln addtion, a3DOF alignment process pe&fms betteegainst
rotatioral shiftsthan both ADOF andbDOF thet allow rotations within the projectdon planes

Conclusion: The quantitative aslyss and setip error estnation using "2D-2D" registration will provide betér guidance fompatient
setup whichis important foreffectiveradiation teatment of cancer patits.



