AbstractID: 6110 Title: Liquid Scintillation-Based Proton Residual Range Measurement
Using a Dynamic Biological Lung Phantom

Purpose:

To ted andapplya santillation-basedmethodto directly observeprotonresidualrangeandrangevariation in adynamichiological
lung phartom.

Method and Materials:

Thedynamic biological lung phantomusinga preservedwinelunghaspreviously beencomparedo humanlung and evaluatecasan
expeimentalplatform for IGRT studes. Fiducialmakersanda5 cc artifici al tumorwere placedin thelung, andthephanbmwas
imageal ona GE LightspedCT in 4D modebeforeandafterseedand“tumor” implantation. Theresultng 10-phaseDICOM datasés
wereevaluaedin termsof anteriorpoderior (AP) waterequivalentpathlengh (WEL) variationthroughoutheventiatory cycle The
preservedswinelung wasirradiatedin the AP diredion with a170 MeV proton beamthrougha 1 cm x 10 cm slit apertre. Proton
residual rangeandrange variaton were directly observedusinga cusbm-built lucite chambeffilled with sdntillating fluid, monitored
duringirradiation by avideocamera Imageswere thenanalyzedusinglmageo deemineresidualprotonrange.

Results:

WEL aralysison theimagedlungsuggstsa rangeof lung WEL valuesbetweerB and 25 mm (average-16 mm). Peakcalculated
WEL differenceatthetumormargin after implantaton during vertilatory motion wasapproxmately5mm. Irradiationof the phantom
demongratedregiond rangevariationacrosghe lung on theorderof 13 mm, with total WEL valuesequivalento calculatedvalues
Residuafrangevariationdue to ventilaory motion waslesssignificant,at somepointsontheorderof £2.4 mm.

Conclusion:

Thedynamic biological lung phantomin conjunctionwith the scintilation chambehasbeenshownto bea simple inexpensve, and
effective tool for themeasuremert of protonresidualrangeandsignificantresidualrangevariation in acomplexbiological system



