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Purpose: Imageguidanceandactive trackingmay leadto PTV reductionsallowing for hypofractionation and doseescalationin some
disease sites. Variations in total doseand dose/fraction to the normal structuresat risk presentsdifficult ies in establishing limits
relative to known toxicity rates. In this work we describe a method allowing changesin dosescheduleswhile predicting the
appropriatenormal tissue limits.

Method and Materials: At this institutionrectal limits for IMRT delivery to theprostateto 76Gyat 2Gy/fx aresetsuchthat no more
than 17% and 35% of the rectal volume receives greater than 65Gy and 40Gy and are based on prior randomizedstudies and
arbitrarily, respectively. Thesevalueshavebeenutilized in an in-house,randomized,hypofractionationtrial comparingthe above
fractionation schemeto 2.7Gy/fx to 70.2Gy(1). Two yearrectal toxicity data havebeenanalyzed. A follow-up protocol utilizing
IGRT and tracking aswell asreducedPTV marginswill employ fractionationschemesof 2Gy/fx to 84Gy(2) and2.7Gy/fx to 78.3Gy
(3). Using theequivalent doseat 2Gy/fx (EQD2), alpha/beta ratiosof 2.0Gyand4.0Gyfor theprostateandrectum,respectively,and
fixing the rectal analysis volume to 17% and 35%, we are able to determine the appropriaterectal limits for varying fractionation
schedules.

Results: Valuesfor 17% and 35% in scheme (1) above are 59.2Gyand 37.2Gy. Valuesfor scheme(2) are 66.5Gyand 40.7Gy.
Valuesfor scheme (3) are 60.9Gyand 38Gy.

Conclusion: PTV reductions may decreasethe area of overlap into adjacent critical structures. Combined with the inherent
conformality of IMRT the resulting critical structure dose distributions may be representedby lower fractional dosesleading to
uncertainties in correlating with known toxicity rates. By fixing the analysis volume and converting this minimum dose to 2Gy
equivalents we may lessontheseuncertainties.


