
AbstractID: 8469Title: Radiobiologicalinvestigationof thedosimetric effects of
daily MegavoltageCT registrationtechniqueson adaptiveradiotherapywith Helical
Tomotherapy
Purpose: Pre-treatmentpatient repositioning in highly conformalradiotherapymodalities is a prerequisitefor reducingsetup
uncertainties.A MVCT imagesethas to be acquired to accountfor daily changesin the patient’s internal anatomyandsetup
position. This studyaims to investigatethe expected effect of patient setupcorrection with the Hi-Art tomotherapy systemby
using radiobiological measures.

Materials and Methods: Using thePlannedAdaptivemodule(tomotherapy,Inc, Madison, WI), eventualdose discrepanciescan
be evaluatedand corrected.In this study, patientstreatedfor lung, pancreasandprostate carcinomasby Helical Tomotherapy
plansareevaluated.In eachcancercase,two dosedistributionswith andwithout patient setup correction were calculated using
the MVCT image setsand they were evaluatedusing the complication-free tumor control probability (P+) and biologically
effective uniform dose(BEUD) concepts.

Results: For thelung cancer case, at theoptimumdose levelsof thetwo dose distributions,the P+ value is 57.6% and 56.8%for
a BEUDITV of 64.8 Gy, respectively. The respectivetotal control probabilities, PB are 78.1% and 78.1%, whereas the
correspondingtotal complication probabilit ies, PI are 20.5%and21.3%. For the pancreasecancercase, theP+ valueis 95.0% for
a BEUDITV of 67.9 Gy and 97.5% for a BEUDITV of 69.9 Gy, respectively. The respective PB values are 97.8% and 98.7%,
whereasthe PI valuesare 2.9% and1.2%. For the prostatecancercase, the P+ value is 57.7% for a BEUDITV of 90.2 Gy and
55.9%for a BEUDITV of 90.6Gy, respectively. Therespective PB valuesare 83.7% and84.7%,whereasthePI valuesare26.1%
and28.8%.

Conclusions: Accordingto our results, patient setupcorrectionsduring registrationareadequate to producethenecessary target
localization. Clinical cases,which look dosimetrically similar, canbequitedifferentin radiobiologicalterms.


