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Purpose: To evaluatea geometricimageguidancestrategythat simultaneously correct for variousinterfractional rigid andnon-rigid
geometric uncertaintiesin an on-line environment, using field shapecorrections (by modifying MLC). This technique was
dosimetricallycomparedto simpler and morepopular imageguidancestrategies(e.g.,linearcorrections).
Method and Mater ials: Five prostatecancer patients with daily CT studies were analyzed.All patientswere plannedwith a
simplified intensity modulatedradiation therapy(SIMAT) technique. A uniform 5-mm margin wasused.Theimage-guidedgeometric
correction strategies simulated were (1) translational correction basedon daily grossCTV registration (“CTV”), (2) translational
correction with daily MU re-calculation(“MU-CTV”), andfinally, (3) translational correctionwith MU re-calculationanddaily MLC
corrections to accountfor prostatedeformations (“MU-MLC”) . Deformableimageregistration was performedon all treatmentCT
studiesfor doseaccumulation. Generalizedequivalentuniformdose(gEUD) indexwasusedfor dosimetric comparisons.
Results: As expected,somedosimetric differences in the targetvolume were observed betweenthe threeimage guidancestrategies.
For example,up to ± 2% discrepancy in prostateminimum dosewereobservedamong thetechniques. Of them,only the“MU -MLC”
technique did not reducethe prostate minimum dosefor all patients (i.e., ≥ 100%). However, the differenceswere clinically not
significant to indicate the preference of onestrategyover another,when using a uniform 5-mm margin size.For the organ-at-risks
(OARs), largerectumsparing effect(≤ 5.7Gy, gEUD) andbladderoverdosing effect (≤ 16 Gy, gEUD) were observed.
Conclusion: Theresults suggest that a lineartranslationalcorrection (i.e., “CTV”) is adequateto maintain targetcoverage,for margin
sizesat leastaslargeas5 mm. In addition, due to largefluctuationsin OAR volumes,innovativeimageguidancestrategiesare needed
to minimize doseandmaintain consistentsparingduringthewhole courseof radiation therapy.


