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Purpose:A new indexfor scoring treatmentplansthat unifiesthefour dosimetryindicesof coverage,
conformity,homogeneity anddosegradient, into onesimple equation, is introduced.We presentresults of
actual clinical casesevaluatedwith newscoring index, validatingits effectiveness.

Methods and Materials: We formulateda unified dosimetry index(UDI) thatcomputes for anygiven
treatmentplanits deviationsin termsof dosecoverage,conformity, homogeneity, anddosegradientvis-á-
vis anideal plan.We define anidealplanasonewith perfect dosecoverage,conformity,homogeneity, and
a step-wisefall-off to zerodoseoutsidethe planning target. To demonstrateeffectivenessof thescoring
system, a retrospective evaluation of 21 stereotacticradiosurgerycaseswasconducted.The casespresented
wereplannedon BrainSCAN(by BrainLAB Inc) utilizing 5-8 single-isocenternon-coplanar fixed beams
collimatedwith micro multi-leaf collimator(MMLC) . This indexis designedto beutilizedalsofor scoring
of radiotherapytreatmentplansobtained usingvarious other forward andinverseplanningtechniques
includingIMRT, andmultiple-isocenters non-coplanararcs.

Results: For mostof thecasesevaluated,conformity and dosegradientwere the two dominant components.
Thecontribution from dosehomogeneitywassignificant only in a few cases.All plansreceivedvery close
to full dosecoverage,andasa resultthecontributionfrom dosecoveragecomponentto theoverallscore
wasnegligible. However, for inverseplanningthecontributionsfromdosecoverageand homogeneity
components to theoverallscoreare expectedto bequite more significant andvariable.

Conclusion: Theunified dosimetry indexis demonstratedasaneffective tool for scoringtreatmentplans.
Utilizing themeanandstandarddeviationof UDI scoresfrom a pool of treatmentplansof similar modality
andplanning technique, we suggesta generalguide for ranking treatmentplansas“excellent”, “good”,
“average”, or “poor”.


