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Purpose:
Radiation-inducedskin toxicity is a commonandpotentially serioustreatmentcomplicationfor patientsreceiving radiotherapy.A
non-invasive methodfor predictingskin reaction, particularly moistdesquamation, couldallow for treatmentmodificationsthatmay
improvetreatmentoutcomeandquality of li fe.

Method and Materials:
3D thermal tomography(3DTT) is a new image-modali ty thatdisplaysthe3D distribution of thermaleffusivity undertheimaged
surface.The3DTT systemutilizesoneor morephotographicflashlampsandaninfraredcamera containinga focal-planearrayof
infraredsensors.Theflash lamps provide a thermal impulse(a fewmsin duration) on thesample surface,andtheinfraredcamera
monitors theimmediateriseand gradualdecayof surfacetemperaturedueto conductionof surface heatinto theinteriorof thesample.
Becauseheattransferfrom thesurfaceto theinterior dependson a material’s thermalproperties, pulsedthermalimagingdatacanbe
used to determine thethermalpropertydistribution belowthesurface.As a feasibilit y study,we used3DTT to obtaineffusivity-based
cross-sectionalimages for a ceramic compositeplatewith embeddedholesranging from 1-7.5mmin diameterat variousdepths anda
stockof pig’s kneejoint. We alsomeasuredthedegreeof maximum temperature riseat the backof a handto assure thesafetyof the
procedure.

Results:
Thermal effusivity tomography imagesfrom 0.3-5mm depthwere successfully obtained from both ceramic andpig joint phantoms.
Theimagesshowed excellent details of the phantoms,with better resolution towardthe surface.The temperatureriseat theback
surface of a handwasno more 5ºC,confirming thesafetyof the3DTT procedure.

Conclusion:
It is feasibleto produce 3DTT imagesunderthe surfaceof phantoms.Theseresultswarrantfurtherexplorationof using3DTT as
patient specific biomarker to predictthedevelopmentof radiation-inducedskin injuries.


