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Purpose: Establisha methodology basedon digital infrared imaging(DII) to predictskin reactionafter breast irradiationusing the
Skin Radiosensitivity Index (SRI) derivedfrom earlyskin temperaturechanges.
Method and Materials: Five breastcancerpatientstreatedwith acceleratedpartial breastirradiation to a total dose of 3850cGyover
10 fractions wereimaged usinga digital infraredcamera, including DII imagesobtainedbefore andafter radiation treatment, anda
baselineimage. Images obtained at scheduledfollow-ups were also included in the analysisof the late skin effect. DII derived
temperatureswere averagedover regionsof interest(ROIs) in theirradiatedandnormal breast, thelatterusedas control. TheSRI was
calculatedbasedon theearly patternof changein skin temperaturerelativeto the normal breast.SRI = ∆T/Navg, Base = (Tavg, FX1 – Navg,

Base)/ Navg, BasewhereTavg, FX1 is theaveragetemperature in theROI of theirradiatedbreastafterthe 1stfraction (i.e.after 385cGy),and
Navg,Baseis theaveragetemperature in thenormalbreast ROI at baseline.
Results: In all patients,higher temperaturewas observedin the irradiated breast than in the normal breast.However,only patients
with higher temperature differences at follow up betweenthe normal and irradiatedbreastreportedskin problems early after
treatment. For thesepatients,∆Ts were greaterthan 3oC and corresponded to SRI values greater than 0.1, values that might be
considered asthreshold for mild skin reaction. Noneof the five patientsimagedhad severeskin reaction. A threshold SRI valueto
determinesevere skin reaction was thereforenot established.
Conclusion: Althoughthesmall number of patients in this studymaketheresults anecdotal,theevidencesupportsthepotentialuseof
DII derived SRI in predicting lateskin effectsin patientstreatedwith radiation.


