AbstractID: 8562 Title: Uncertainty of real time in vivo dosimetry with MOSFET linear array in I-125
prostate permanent implant brachytherapy

Reattime dose montoring is important to improve the accuray of prostate pemanent implart
brachytheapy (P1). However,few dataaboutin vivo dosimretry in Pl have beenreportecbecaise dosimety
of low energyphotors from I-125 sourcesis challenging The purposeof this study is to estimatethe
dosimetric uncertanty in 1-125 permanentmplantbrachytherapyusing5-linear arrayMOSFET

We evduated the physical charactéstics including angularresponsevariability, linearity, calibration
facta, anddetecta responseariability for photonbeamdrom 1-125seed.All experimentsvere perfamed
using 1-125 se=dsto eliminate the energy dependencelurthermore phantomstudy was peirformed to
estimate the dogmetric uncertainy in preclinicalsettings.

For isatropic anaysis, the respmseof 270 and 90 degrees were 8 to 15 % lower than0 degreeand in
another angle,the differences of reponseswere within 5%. However the deviation of eachande was
within 6%. The lineaity of the readingsis excellent(R2=0.099. The fading effect of MOSFET was not
observel. Calibration factorwasobtainedwith the standarddeviationwithin 4%. We foundthatcalibration
facta waschargedby seeddetectordistancg(SDD) by 10%in shorterdistarce (5mm and7mm)and4%in
greaterdistarce compard with SDD 10mm The sametendencywasobservedy Monte Carlo Simulaton.
Monte Caro simulation showedthatthe beamhardeningeffect occured asthe SDD increasedwhich can
increag addtional deviation In phantom study, treatnent planning was performedwith 47 seedsin a
modified peripher&loading mannerWe measuredhe urethraldoseat bag, midland, and apexpostions
during 20 minutes In mid grandandbag regiors, measue doseagreedwithin 6% and in apexregion less
than15%diff ererceswereobserve.

Thesedata suggest that in vivo dosimety in permanentimplant brachyherapywith the appropriae
correction canbe performedwithin 15%.



