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Purpose: To utilize ultra-thin thermoluminescentdosimeters(TLDs) to quantify and compare skin dosefor patientsundergoing
radiotherapyon variousIMRT delivery systems.

Method and Materials: Threetreatmentmodalitiesandtreatmentplanningsystemswere employedfor comparison,includinghelical
tomotherapy,MLC-basedIMRT and serialtomotherapy.For eachmodality a referencefield wasdelivered. Surfacedose
measurements weretakenwith ultra-thin TLDs (0.3cm x 0.3cm x 0.01cm) at thecenterof each field. For comparison, treatment
plansfor prostate patientsweredevelopedon all modalitiesto deliverthesameprescription. All measurementsweremadeon a
uniform cylindricalphantomusing ultra-thin TLDs placedon thephantom’s surfacefor skin dose measurementsand anion chamber
placedat isocenter.

Results:Helical tomotherapy wasobservedto give thehighestaverageskin dose,followed by serial tomotherapy, while theMLC –
basedstep-and-shootgave the lowest averageskin dose.For theprostateplanswith anisocentricdeliveryof 2.0Gy,verifiedby a
calibratedion chamber,theaverageskin dosefrom thehelical tomotherapy delivery wasabouttwo timeshigherwhile serial
tomotherapydelivery was about 1.2 times higherthantheMLC-basedstep-and-shootmethod.

Conclusion: Theobservedhigh skindosefor thehelical tomotherapydeliverycanbeaccountedfor by theabsenceof a flattening
fil ter.Beamsreachingthepatient surface will berelativelysoftercomparedto thosewherelower energy x-rayshavebeenfilt eredout
by thepresenceof a flattening filter. However,theobservedincreasein skin dosefor the serialtomotherapydeliverycanbeattributed
to thegreater beammodulation, which leadsto increasein monitor unitsrequiredto deliverthesamedose,andasa resultgreater
leakageand headscatter.


