
AbstractID: 7478 Title: Quantitative assessment of tissue toxicity in breast cancer radiation therapy
using spectrophotometry and ultrasonic tissue characterization imaging

Purpose: To investigate a novel combination of two non-invasive techniques, spectrophotometryandultrasoundtissuecharacterization(UTC)
imaging, to quantitativelyevaluatebreasttissuetoxicity in radiationtreatment.

Method and Materials: Skin andsoft tissueinjury are themostcommontoxicitiesof breast cancerradiation therapy. There is currentlyno
objective meansof measuringbreasttissueinjury in theclinic. We investigatedthecombinationof Spectrophotometry andUTC imagingto
examine radiationtoxicity. A spectrophotometer (Mexameter MX) wasusedto measure theradiation damageto theskin surfaceandan
ultrasoundscanner (Ultrasonix with 14-MHz probe) was utilized to measurethe soft tissuechanges. Six imagingparameterswere computed
to quantitatively measure toxicity: melanin, erythema,skin thickness,UTC slope,intercept andmidbandvalue.Subjectiveclinical assessment
of toxicity wasdoneby a radiation oncologist. Statistical analysiswasperformedto correlatespectrophotometerandUTC findingswith
clinical assessments (RTOGclinical toxicity scale). To date, twelvebreastcancerpatients wereenrolled.All patients receiveda standard
course of radiation:thewhole breast received50-50.4Gy followedby anelectron boostof 10-16 Gy at thelumpectomysite.Eachpatient
receiveda seriesof spectrophotometerandultrasoundscansprior to, during and postradiationtreatment.

Results: Twenty-eightspectrophotometerandultrasoundscanswereperformed.Thecontra-lateral(untreated) breastscansshowedgood
accuracyandreproducibility. Our spectrophotometerandUTC evaluationswereconsistent with theclinical breasttoxicity assessments.We
observedsignificant patient variations.During six-weekradiation treatment, patient melaninincreaseswerebetween 5 to 20%,erythema
increases varied from 0% to 100%.

Conclusion: Thecombination of spectrophotometerandUTC provides effective meansof assessingradiation damageto theskin andthe
underlying breasttissuerespectively. This tool becomesincreasingly valuableaswe evaluate newstrategiesfor breastcancer radiation
therapy, suchaspartial breastIMRT andMammoSite.


