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Purpose: Regularization techniques for determining the optimal dose distribution have been proposed becausethe dose
distributions produced by different IM RT treatment planning optimization algorithms are highly non-uniform in the target
volume.In the present work, an analysis is madeabout the relation of the DVH gradientandthe doseto the PTV andnormal
tissues.

Material and Methods: In this study, two head& neck and prostatecancercases treated with IMRT wereemployed. Three
different dosedistributions were obtainedby using a dose-based optimization technique, an EUD-based optimization without
regularizationof non-uniformity and an EUD-based optimization using a variational regularization technique. The clinical
effectivenessof the three dosedistributions wasinvestigatedby usingthecomplication-freetumor controlprobability , P+ and the
biologically effectiveuniform dose.

Results: In the head& neck case,for the dose-basedoptimization, the P+ value is 32.9%, the total control probabilit y PB is
79.6%andthetotal complicationprobability PI is 49.0%. For the EUD-basedno-regoptimization, theP+ value is 56.4%, the PB

valueis 71.9%andthe PI valueis 15.5%. For theEUD-basedregoptimization, theP+ value is 67.3%,the PB value is 87.4% and
thePI value is 20.1%.In theprostatecase, for thedose-basedoptimization, theP+ valueis 94.8%,thePB valueis 97.8% andthe
PI valueis 3.0%. For theEUD-basedno-regoptimization,theP+ valueis 86.0%,the PB value is 97.3% andthePI valueis 11.3%.
For the EUD-basedregoptimization,theP+ value is 95.3%,thePB valueis 98.4%andthePI valueis 3.1%.

Conclusions: The radiobiological comparison shows that the EUD-basedoptimization with regularization gives better results
than the EUD-based optimization without regularization and dose-basedoptimization in both clinical cases, which indicates
betterclinical effectiveness.


