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Purpose: Homogeneous scalp irradiation posestechnical and dosimetric challengesdue to the complex shape of the target.The
purposeof this study is to compare conventional electron/photon therapy, photon IMRT, and HDR brachytherapyfor treatmentof
extensive scalplesions.

Method and Materials: A 73-year-old manpresentedwith extensivesquamouscell carcinoma of thescalp.A customhelmet-shaped
mold was made and the target area delineated.The following three treatmentmethodswere evaluated:a 3D plan using lateral
photon/electronfields with moving junctions, an IMRT plan using sevencoplanarbeams, and a brachytherapyplan with catheters
placedon the outer side of the mold. All plans werecreatedfor the samebiological effectivedoses of 60 Gy. TLDs were usedto
verify the accuracyof the analyzed techniques. Coveragefactors, doseconformity indexes,global conformity indexes,minimum,
maximum and meandoseswerepresentedfor thescalpandcritical structuresincluding thebrainandeyes.

Results: Dosimetry parameterswere normalized to 95% of prescription dose. Clinical target volume coveragefactors in
electron/photon, IMRT and HDR techniqueswere 0.976, 0.998, 0.957, and target conformity indexeswere 1.98, 1.67, and 1.38,
respectively.The dose gradient across the target was 59-136%, 91-129%, and 58-242% for electron/photon, IMRT, and HDR
techniques, respectively. The lowest maximum dose to the eyeswas achieved with externalbeamtechniques.HDR produced the
lowest maximumdose to brain, while IMRT irradiated the leastamount of brain above45 Gy. Themeasurementsagreedwithin 5%
of thecalculateddoses.

Conclusion: IMRT provided betterdosehomogeneity andtarget coverage,anddelivered lower dosesto normal structuresthanthe
other techniques. While dose inhomogeneity in the targetregion was higher in HDR, this techniqueproducedthe most conformal
plan.Therefore,our departmentselectedIMRT andHDR for extensivescalp lesiontreatment.


