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Microdosimetry is a suitable tool for understand outcomes in those cases where average quantities, like absorbed
dose or LET do not provide suitable explanations for the observed effects. Microdosimetry evolved during the
decades from its first conception, providing a robust and appropriate framework to formulate biophysical models
of radiation action and measuring techniques useful for performing quality control tests of radiation fields (1).
Almost always differences in the acquired or calculated microdosimetric spectra are associated with variations in
radiobiological properties of the radiation fields.

The complexity of the radiation field in BNCT is not only related with the common conception of a mixed
uncharged neutron-photon primary field, but also poses a fundamental problem, i.e., the small number of
secondary high-LET particles needed to deposit therapeutic doses (2). For instance, 1 Gy of macroscopic boron
absorbed dose involves only 3 or 4 short-range reactions produced per cell. These “small numbers” and the
inherent statistical Poisson fluctuations are responsible for very broad deposited energy distributions, meaning
that cells even subjected to a “uniform” KERMA distribution will experience very different number of hits. A non
negligible fraction of tumor cells will remain “untouched” by boron capture reactions, even at therapeutic doses.
Moreover, the short ranges, comparable to the size of the sensitive structures of the cell and the strong variations
of deposited energy along the particle path prevent the use of LET as a quantity for calculating deposited dose (3).
The additional complexities like non uniform distributions of boron concentrations (4) contribute to additional
discrepancies when calculating KERMA based quantities and employing them to explain observations.

In this work we will review the stochastic aspects of BNCT based on the concepts and formalisms provided by
microdosimetry, including some approaches suitable for deriving BNCT microdosimetric quantities considering
data derived from BNCT irradiations and from heavy ion experiments as well (5).
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