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Real-time dose monitoring is important to improve the accuracy of prostate permanent implant

brachytherapy(PI). However,few dataaboutin vivo dosimetry in PI havebeenreportedbecause dosimetry

of low energyphotons from I-125 sourcesis challenging. The purposeof this study is to estimatethe

dosimetric uncertainty in I-125permanentimplantbrachytherapyusing5-linear arrayMOSFET.

We evaluated the physical characteristics including angularresponsevariability, linearity, calibration

factor, anddetector responsevariability for photonbeamsfrom I-125seed.All experimentswere performed

using I-125 seeds to eliminate the energydependence.Furthermore phantomstudy was performed to

estimate thedosimetric uncertainty in preclinicalsettings.

For isotropic analysis, the responseof 270 and90 degrees were8 to 15 % lower than0 degreeand in

another angle,the differences of responseswere within 5%. However, the deviation of eachangle was

within 6%. The linearity of the readingsis excellent (R2=0.098). The fading effect of MOSFETwas not

observed. Calibration factorwasobtainedwith thestandarddeviationwithin 4%.We foundthatcalibration

factor waschangedby seed-detectordistance(SDD) by 10%in shorterdistance(5mm and7mm)and4% in

greaterdistancecompared with SDD 10mm. Thesametendencywasobservedby Monte CarloSimulation.

Monte Carlo simulation showedthat thebeamhardeningeffectoccurred asthe SDD increased,which can

increase additional deviation. In phantom study, treatment planning was performedwith 47 seedsin a

modified peripheral loadingmanner.We measuredthe urethraldoseat base, midland,and apexpositions

during 20 minutes. In mid grandandbase regions, measure doseagreedwithin 6% and in apexregion less

than15%differenceswereobserved.

Thesedata suggest that in vivo dosimetry in permanentimplant brachytherapywith the appropriate

correction canbe performedwithin 15%.


