AbstractID:8711Title: Cdculationof positronemitters’matrix for absolutedose
recongructionin protontherapy

Purpose: Theshortlived radioisotopesmanly *'C, **N and*°0 producediuringproton
therapyallow imaging of threedimensionaln-vivo adivity distributionusng positron
emissiontomography(PET). In our previous studywe exploredthe possibility of
recongructingin-vivo absolutedosedistributionusingPETimagng information
Developednathenaticd modelrequires the knowledgeof the positronemitters’

matrix AN, (r, E ), which can eitherbe pre-caculated usingMonte Carlomethod(time-

consumingout easilydone)or calaulated analytically (time-efficient, butrequiressomne

abgractrepresentations The purposeof this studyis to developan analyticalmodelfor
the calculation of the positronemitters’kernelswhich would significanty speedup the

dose recastructionprocedure

Method and Materials: The positronemitters’matrix/kerné is calculatedvia the enegy
integration of the given nuclea adivation cross sectionwith the protonenergyfluence
spectrumat positionr. The protonenergyfluencespectrumin turnis foundfrom the
solutionto the Boltzmann kinetic equéion.

Resuls: As afirst step, the calculatedprotonenergyfluencespectrdor differentinitial
protonenergiehavebeenconpared to thos obtainedirom Fluka simulationsat different
spatal pointsr. An excellent agreementbetweerbothapproabesis found.In the second
step,thenuclearactivaion crosssedionsfor productionof different speceshawe been
integatedwith the protonenerg fluenceto obtan the positronemittess’ kernd. In the
final third step,the position emitters’ kernel is usedto calculatethe activity distribution
andcompareit to tha simulated usingFlukaMC code An excellentagreemenbeween
theresultsof analyticd cdculationsand computersimulationsis aso found.

Conclusions: Thedevelopedanalyticd approacloffers significant improvemenin time
efficiencyfor the problemof dosereconstrution from the measuredPET distribution. It
constitutesa necesary stepforward neededor pradical applicationof thisimaging
modalityin in-vivo protonbeamdosimetry



