AbstractID: 9579 Title: Predictability of Patient Specific Prostate Margins from Real-Time Intrafraction Motion
Measurements

Purpose To investicate the aility to predictindividualized PTV maigins forprostate treatment based on limitedlrgme
intrafractionmotion data.

Method and Materials: Under RB appoved protocols, 3patierts with 3 tranpondes implantedin the prostate werestudied
Transpondersvere placd attheapex,right- and leftbase undr ultrasoun guidance.|socenterwaschoserrelative to the centroid of
the transponders drthe patients ereinitially positioredusingthe eletromagneticsystan. The relative position of the transponders
wasmonitoredcortinuously duringeach fraction, at 16iz. The probabilty distributionof absolute displacemera from isocentemwas
found in eab direction for e first fraction. Cumulative margns, Mn, were fourd usng van Herk'sformula (2.5 = + 0.7 ¢") after
each fadion, including all fractions(n=N), to deternne the best retrospective PTV mardior each imividual patient. Metrics from
the first fractions probabilty distribution wereteged far correlation(Peassoris r, Pr) with thefinal cumulatve margin Thesemetrics
included the position in eachirdction whichwas >= 50% an®5% R50, R95) of ab®lute deviations fom isocenter Theperentage
of patients for which ((MN — Mn| <= Imm) wasfound aftem fractiors.

Results: The correlation cefficientsin the Left-Right, Anterior-Poserior, and Siperior-Inferior directionswerePr50 =(0.275 0.42,
0.177) Pro5 = (0.435, 0.489, 0.168)The percentage ofgtierts within 1 mmof their find margin after n=2, 3,5, 10, 20 dayswasLR
=(94.3,97.1, 97.1, 100.01000)%, AP =(40.0,57.1,74.3, 914,97.1P6, andSI| = (34.3, 371, 65.7,91 4)%.

Conclusion R50 and R93rom asingle fraction of measured intraframtidisplacemats are pody correlatedwith a given paient’s
final individualized marginsIn addition, 15 to 20 fractioes ae required to estimge marginswithin 1 mmfor 90% of patients.
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