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reproducibility in patient positioning using daily MVCT imaging

Purpose: To assesstreatmentsite-specific correctionsin patientpositioningfrom TomoTherapyHi-ART® megavoltageimages.

Method and Materials: Initial positioning corrections,determined by fusion of daily pre-treatmentMVCT to planningCT images,
were analyzedfor differentanatomical treatmentsites. Over600,1400,and1200 fractionsof headandneck(H&N) andbrain, lung,
and prostate tomotherapy treatments, respectively, were assessed.Translationaland rotational,per-fraction setupcorrections were
retrospectively compiled from individualpatient archivefil es. Setupcorrectionswere comparedamongstanatomicaltreatment sites.
Setup reproducibility wasassessedby analyzingstandarddeviationsandhistogramsof setup corrections. Setupaccuracy wasalso
assessed by analyzing 3D vector lengths andmagnitudesof corrections.

Results: Large variations in setup corrections were seen in all three diseasesites. H&N treatments had a significantly smaller
(p<0.001) vector length standard deviation of 2.54 mm comparedwith 6.99 mm and 6.46 mm for lung and prostate treatments,
respectively,but hadno significantly different standarddeviation in roll rotations. The frequencyof translations of vectorlengths≥
10 mm were48.9%and 48.1% of all lung andprostatetreatments, respectively, whereascorrectionsof that magnitudeoccurred in
only 1.56% of H&N treatments.Frequenciesof roll rotations weremorecomparableamongthethreediseasesites.

Conclusions: Analysis of patientpositioningcorrectionsindicateslargevariationsbetweenpatients andtreatments,suggesting a role
for imagingevery patient per-fraction to ensure the mostaccuratereproducibility. H&N treatmentshada highersetupreproducibility
and accuracy in the lateral, longitudinal, and vertical directions. Even so, they were not significantly different rotationally than
prostate andlung treatments, suggesting a role for daily imagingin all threetreatmentsites. In quantifying site-specific positioning
reproducibility and accuracy, this work may be usefulfor assessing newtreatmentplanningmargins for image-guided proceduresor
for developing adaptive radiotherapytechniques.


