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Purpose: To evaluatesetupvariationfor differentsitesusing tomotherapypretreatment
megavoltage computedtomography (MVCT), and provide the reference margins for
differentanatomic sites.

Method and material: Ninety-two patientswere positionedsupinely the sameas
CT simulation. MVCT was used to verify patientpositionandtarget localizationbefore
each treatment. With anatomy registration tool, MVCT provided the real-time
tumor/organshift coordinates,relative to thepositions whenthesimulationCT wasdone.
Thethermoplastic face mask wasused for H/N andbrain treatment.Hip andpelvic Vac-
Lok™ cushionswere usedfor prostate patients.There was no respiration suppression
usedfor lung andabdomenpatients.The setup variationsin the inter-fraction treatments
were recordedand corrected for treatment. 2900 datapoints were analyzed for the 92
patientswith thefive different sites: headand neck,brain,prostate, lung andabdomen.

Results: The meaninter-fractional setup error for H/N andbrain wassmallest among
the five sites analyzed. The mean setuperror in the 3D translational for H/N, brain,
prostate, abdomen and lung were 2.2mm, 2.3mm, 3.2mm, 4.4mm and 7.7mm
respectively. The largest motion in lung was in the longitudinal direction, with mean
error 6.0mm andstandarddeviationof 4.8mm.Themeanrotational variationrangedfrom
0.2° to 0.5°, with the standarddeviation from 0.7° to 0.9°. The system error andrandom
error wereanalyzedand thesuggestedmargin for H/N, brain,prostate, abdomenandlung
in thedirection of lateral, longitudinalandvertical rangedfrom 5.0 to 9.3mm, 5.8 mm to
14.6 mm,and1.7 mm to 7.8mm respectively.

Conclusion: Thepre-treatmentMVCT canbeused to improvetheaccuracy of patient
positioning andto reduce the tumor margin.Resultsfrom this studycould be usedas a
referenceto determinethetumormargin for regular radiationtherapy treatment.


