AbstractID: 8178 Title: Potential application of 3D thermal tomography in radiation
therapy

Purpose:

Radiatiorinducedskintoxicity is acommonandpotentially serioustreatmentomplicationfor patientsreceiving radiotherapyA
non-invasve methodfor predictingskin reacion, paticulady moistdesquaraton, couldallow for treatmentmodificaionsthatmay
improvetreatnentoutcomeandquality of life.

Method and Materials:

3D themaltomography(3DTT) is a new imagemoddlity thatdisplaysthe 3D distribution of thermaleffusivity undertheimaged
surfa@. The3DTT systemutilizesoneor morephotogaphicflashlampsandaninfraredcamea cortaininga focalplanearray of
infraredsensorsTheflash lamps provide athermal impulse(afew msin duraton) onthe sample surface,andtheinfraredcamera
monitois theimmediateriseand gradualdeay of sufacetemperaturelueto conductionof surface heatinto theinterior of the sampk.
Becawseheattransferfrom the sufaceto theinterior depend®n a material’'s themal propertes, pulsedthermalimaging datacanbe
usal to deermine thethermalproperty distribuion belowthe surface As afeasbility study, we used3DTT to obtaineffusivity-based
crosssectionalimages for a ceramic compositeplatewith embeddedholesrarging from 1-7.5mmin diameterat variousdepths anda
stockof pig’s kneejoint. We alsomeasiredthe degreeof maximumtemperéure rise at the backof a handto assire the safety of the
procedue.

Results:

Therma effusivity tomogrghy imagesfrom 0.3-5mm depthwere successfull obtained from both ceramic andpig joint phantons.
Theimagesshowel excellent details of the phantons, with better resdution towardthe surface.The tempeaturerise atthe back
surfae of ahandwasno more 5°C, corfirming the safetyof the3DTT procedure.

Conclusion:
It is feasibleto produ@ 3DTT imagesunderthe sufaceof phantoms.Theseresultswarrantfurtherexplorationof using3DTT as
paient specific biomarler to predictthe devédopmentof radiationrinducedskin injuries.



