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Image guided radiotherapy will alow us to observe the variation of 3-dimensional dose distributions for each fraction, i.e., besdes the usual
spatial dose variations we will know their changes in time. Both effects - spatial and temporal dose variations -- are currently characterized
by well established concepts, e.g., spatial dose variations are accounted for by the concept of equivalent uniform dose (EUD) and variations
of spatially invariant doses between fractions are described in terms of the biological equivalent dose (BED). Three different approaches for
the unification of these two concepts are proposed. They aim to characterize a whole treatment course in fractionated radiotherapy by a
single effective dose value.

The first two proposed concepts explicitly require that one can track the postion of each voxe from the first to the last fraction. Approach |
calculates first the BED per voxel before the spatial dose inhomogeneity is evaluated with the EUD concept. Concept |1 determines the total
dose in each voxel and derives the EUD for this distribution before an effective BED is computed. The third approach, to be applied if a
voxe tracking is not feasble, calculates an EUD for the dose distribution of each fraction before a final BED is derived.. All three definitions
yield identical results for homogeneous dose digtributions. Their merits and limitations are discussed in terms of an IMRT treated prostate
case where the movement of the progtate between fractionsis smulated by random trand ations of different magnitude.



