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Purpose: To quan tify dif fere nces in dos e deposition between three
different method olog ies dete rmin ing the dose delivered by electrons in th e
t reatment of bre ast carc inom a. The quan tification is performed using
r adio - biological models and we dete rmin e wheth er the di fference
i s significant on ra dio - biological level.

Methods: Twenty pati ents to be t rea ted with chestwall irradiation are
planned in a con vent iona l way us ing ele ctron fields. The treatments are
planned using a penc il beam algo rit hm, a monte carlo
simulation based TPS, and manual hand calcs. Using a dose volumes
histogram decomposit ion tech niqu e we ca lculate tumor control probability
f or the chest wall, the medi al supr acla vicular - , and th e intra - mammary
l ymph nodes. Nor mal tiss ue compl ica tion proba bilities are calculated
using different models, incl udin g Burma n- Kutch er effect ive volume and
r elative seriali ty Poiss on based models . Endpoints are excess of
cardiac mortalit y ri sk and r adia tio n pneumonitis.

Results: We find tha t th ere is a si gnif icant difference for PB
based compared t o MC- base d dose calculation for
TCP-- va lues. Bot h method s ar e lo wer tha n the "ideal" case where
we assume homogeneou s ir radi atio n of th e target structure to the
prescribed dose leve l. The TCP f or PB calculation is on aver age 3%
( 1SD = 1%) highe r th an t he TCP calc ulat ed with a MC- based TPS. Levels
of TCP with resp ect to t he i deal ca se f or IM- MS irradia tion are 7%,
r esp. 10% for PB res p. MC. For NTCP an overall decrease is
noted although not s igni fica nt with the data availab le at the submission tim e.
Cases with an in vers e sh ift in NTCP are found (i.e. NTCP- PB < NTCP- MC).

Conclusions: The out come pre dict ed from the radio - biological models is
dependent on the alg orit hm used to dete rmine the dose deposition. This
i mplies that t he use of patient data to fit radio - biological models needs
t o be accompanie d wi th t he t ype of dose calculation used. Preferably,
all such studies sho uld be perfo rmed wi th a gold standard methodology.


