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The colony formation of two breast cancer cell lines (MCF-7
and T-47D) was studied in a clonogenic assay after irradiation
with photon energies and dose rates commonly used in IORT,
brachytherapy and external radiation of early stage breast
cancer. The exact dose distributions as well as the average
dose throughout the dishes were determined by film dosimetry
(Gafchromic® EBT). To compare the effect of the photon
energies and dose rates used, RBE values were calculated
based on the survival data for the cell lines.

im, Norway
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Partial breast irradiation (IORT or brachytherapy) is proposed both as an alternative to or supplement to external radiation
therapy for patients receiving breast conserving surgery. Partial breast irradiation differ from external radiation of whole
breast in terms of irradiated volumes, fractionation, radiation energy and dose rates, factors that will all influence the
overall treatment effect in a complex manner. Theoretically obtained RBE (Relative biological effectiveness) values
comparing the effects of radiation used in IORT and external therapy are published, but experimental studies are required
to confirm these data.
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50 kV photon radiation from Intrabeam kills both cell types more effectively
than the 380 keV photon radiation from a 192 Ir source which is again more
effective than the 6 MV photon radiation from a linear accelerator. The
experiments were done with a dose rate of 0.2 Gy/min (a representative value
in IORT). Increasing the dose rate for the 6 MV radiation to 6 Gy/min
(representative for external therapy) was of less importance for the radiation

sensitivity.

380 keV, GammaMed (1%2r), 0.2 Gy/min

Average RBE values for 50 kV photon radiation with 6 MV (6 Gy/min) as the
reference radiation were found to vary from 1.4 (high doses) to 1.8 (low doses)
for the MCF-7 cell line and correspondingly from 1.4 to 4.5 for the T-47D line.
Corresponding RBE values for 380 keV photon radiation were within the range
1.3 -1.5 (MCF-7 cells) and 1.3 — 3.3 (T-47D cells).

The RBE data were used to demonstrate differences in effective
dose of an Intrabeam or a brachytherapy regimen compared to
doses given by external radiation for the breast cancer cell lines.
This is shown in the figure (right), were 5 Gy are given at a distance
of 3.5 cm from the source (1 cm outside an 5 cm (diameter)
applicator for the Intrabeam, a common dose for IORT treatment)
and RBE values from the T-47D cell line are applied.

Conclusions:

The RBE data obtained for breast cancer cells expos
found to differ among the cell lines tested.

The values obtained are in overall agreement with p
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