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Purpose: Imageguided radiation therapy (IGRT) is becomingthestandardof practice for manytreatmentsites. Our purposein this
studywasto quantify the improvementin setupaccuracywith theuseof IGRT in TomoTherapy.We haveanalyzedshiftsin the
X,Y,Z directionsfor patientsundergoing daily IGRT andtreatmentwith a TomoTherapyHi-Art unit. Total vectorshifts werealso
calculated.Fourdistinctpatient groups were analyzed: cranial,headandneck,prostate with implantedfiducials,andprostatectomy
patients.

Method and Materials: Megavoltagecomputedtomography (MVCT) wascarried out at eachtreatmentfraction.TheMVCT was
fusedto theplanning KVCT and theresultantX,Y,Z offsetsdetermined.A total of 1,303X,Y,Z measurementsfrom 48 patients were
collected for this study. Thedata is presented separately for eachof thefour groups.

Results: Prostatepatients with implantedgold markershadthelargestvector shifts with a meanof 9.0mm.Themagnitudeof this
vector was largelydue to verticalshifts (Z direction) with a meanof 7.1mm.Prostatectomypatientswere set up based on bonefusion
andhad anaveragevector shift of 7.8mm, while headandneckandcranialpatientshadanaverageshift of 5.0mm and4.7 mm
respectively.Datafor the displacementin eachof theX,Y,Z directionsis alsopresented.Thevariation in shifts betweendifferent
patientswithin a group was significantandvariedby at leasta factorof four.

Conclusion: This study demonstratesquantitatively thepotential improvementin radiotherapyaccuracywith theuseof IGRT in
TomoTherapy.Correctionsin setupin theZ (vertical)direction accountfor thelargestcontribution to thevectorscalculated. Theuse
of extremelyhigh dose gradients in IMRT hasmadepatient positioningaccuracyevenmorecritical thanin previousmodalities.


