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obliquex-rays andtheplanning4D-CT

Purpose:
To investigatethefeasibil ity of using intensity based2D-3D registration to directly setupon respiratorygatedlung tumorsusing x-ray
sourceanglestailoredfor each patient.

Methodsand Materials:
A 2D-3D registrationsoftware wasdevelopedin-house which rendersdigitally reconstructedradiographs(DRR) in realtimewith a
consumergraphicscard. Theuserwas thenable to conveniently view DRRsat varioussourceanglesto choosetheangleswhere the
tumor is lessobstructedby surrounding structuresduring theplanningphase. The2D-3D software, usingmutual information,
simultaneouslyalignedDRRsfrom theend-expiration planning4D-CT with four end-expirationprojection x-rays(lateral,Anterior-
Posterior(AP), and2 oblique) on a sub-imagebasedon theprojectionof thetumor. For theanalysis, thex-rayprojectiondatawas
takenfrom three lung patients in a separateresearch protocol for 4D cone-beamCT. The2D-3D resultswere comparedwith 3D-3D
alignment of theend-expiration 4D cone-beamCT with theend-expirationplanning4D-CT on a regionaroundthetumor. Respiration
phaseinformation wasdeducedfrom a commercial external fiducial system(Real-time PositionManagement, Varian Medical
Systems). Thevolumesof thethreetumorswere14.0cc, 45.8cc, and17.9cc. Theextentsof motionin theSuperior-Inferior (SI)
direction were 2 mm,4 mm, and11 mm.

Results:
The meandifferencesbetweenthe3D-3D and2D-3D registrationswere-0.1mm, 0.1 mm,and1.6mm in thelateral, AP, and SI
directionsrespectively. Thestandard deviationswere2.2mm,1.8mm,and1.0mm.

Conclusion:
We have demonstratedthefeasibilityof direct lungtumorsetupwith per-patient x-raysource angles.Thepreferredobliquex-ray
angleswereanteriorand posterior angleson thesamelateralsideasthe tumor. Futurework wil l investigatetheoptimalnumberof x-
rays andthelower limit of thetumor’s size.


