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Skin dosedeterminati on for photon beambreast IM RT patients using
Monte Carlo Simulations and TLD measurements

Purpose:
Theskin doseis oneof themajor concernsfor breast patienttreated with intensity-
modulatedradiotherapy (IMRT). According to theICRU and ICRPrecommendations,
skin dose wasdefinedas thedosemeasured at 0.07 mm depth.Theskin doseis difficult
to bedeterminedbecausethevoxel sizein CT scanis muchbigger thanthis depth.In this
study,Monte Carlosimulationsand TLD measurements were combinedto determinethe
breastIMRT patientskin dosefor 6 MV photonbeams.

Methodand Materials:
Surfacedose on a water phantomcalculatedusing theMonteCarlomethodwasfirst
validatedby comparingtheresultswith themeasurementsusingTLD-100chips (3.2 mm
x 3.2 mm x 0.38mm). Thedosesat a 0.07mm and0.89mm depthon a solid water
phantomwerethencalculatedrespectivelyusing theMonteCarlo methodwith two
oppositebeamsfor differentseparationsfrom 5cmto 20cm. A curveof dose-ratio as
functionof separations was obtainedfor 6MV photonbeam. Thetissueat skin with a
0.89mm thicknesswascontouredon thepatientphantomswhich wereconvertedfrom
patientCT images, MonteCarlo dosecalculations for IMRT planswereperformedfor 4
patients. Skin doses at 0.07mmdepthfor these4 patientswerethen determinedby
applyingthedoseratio between0.07mm depthand0.89mm depth.

Results:
TheMonteCarlosimulationresultsfor theTLD agreedverywell with measurements
(4%). Thedoseratio between 0.07mmdepthand 0.89mm depthfor differentseparations
wereobtained. For a givendoseof 200cGy, thededucedskin doses for 4 breastIMRT
patientswerecalculatedin different locations on breasts.


