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Purpose:To studythepotential advantageof space-fractionation(SF) overtime-fractionation (TF) in
radiotherapy.

Methods: Theback skin of mousewas stretched andfixed with two thin titaniumplates, exposinga
circularwindow of 1.5cmin diameter. Tumorcells wereimplanted at thecenterof thewindow. When
thetumorgrewto 6mm,thewindow wasirradiatedwith eitherTF or SFschemes:openfield
irradiationof 13Gyperfraction each day for four days for 52Gy total dose; or 52Gy perfraction
through2mmx2mmgrid covering 25%of theopenfield, but thenshifting thegrid eachdayto a
previouslyuntreatedareasothattheentire window received anacutedoseof 52Gy overfour days.
Theanimals wereobservedfor 51 days andthenumberof hair within the irradiationwindow was
countedafterthemice were euthanized.

Results: 17 animalsin theTF armand12 in theSFarm completedthestudy.After four daysof
irradiation,thetumors shrank to completely disappear within 2-3 daysfor bothcohorts. Similar skin
reactionandcompletefur losson bothsides of thewindow were observed for botharms.Thefur
startedto grow backat 4 weeksandwas white rather thantheoriginal gray color.On thebeamentry
side,the averagenumberof fur was 452for theTF armand860for theSFarm(p=0.0003). On the
beamexit side,thenumber of fur strandswas 223for theTF armand730for theSF arm(p=0.0001).
Theseresultsstronglyindicatelessskin damagewith SF.

Conclusion: SFallowed usto deliver a higheracutedose but showedmuch lesslate-termnormal
tissuetoxicities. TheresultsshowstrongevidencethatSFhasprotectiveeffectsto normalstructures.


