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Purpose:
To utilize DataEnvelopmentAnalysis (DEA) asa novel methodof comparisonbetweentreatmentoptionsfor prostatecancerpatients.

Method and Materials:
Thereare manyoptionsavailable for thetreatmentof prostate cancer.For example,a prostate patientcouldbe treated using low dose
rate (LDR) brachytherapypermanentimplants,external beamradiotherapy(EBRT),or surgery,amongothers.

DataEnvelopmentAnalysis (DEA) is a tool designedto comparetherelative performanceof peerentities. It hasthepotentialto bean
invaluable tool in radiation therapy in the comparisonbetweenvarious treatment options. DEA handles multiple objectives,
including thosewith different units. It providesa single scorefor rankingin termsof efficiency,by calculating a weightedsum of the
inputsdivided by a weighted sumof theoutputs. Theseranksarenormalizedso that an efficiency scoreof 1.0 is themostefficient.
Theseinputs andoutputscanbeanything; in terms of radiotherapy,oneoption is for the inputsto bepatientcasesandtheoutputsto
be the objectivesconsidered clinically, suchasthe five yearbiochemical failure freesurvival rateandthe impotencerate. Datawas
takenfrom theliterature,andanalyzedusingin-houseMATLAB 7.5.0.

For homogeneity, only favorable (Gleasonscore< 6, a PSA of < 10µg/L, andstage T1c or T2) patientswereconsidered.

Results:
Implant I-125 seedshad an efficiency scoreof E = 1.000,indicating it wasmostefficient with respect to the objectivesconsidered.
This was followed by surgeryand EBRT,with efficienciesof 0.975 and0.914respectively.

Conclusion:
Basedon the data included in the analysis, LDR brachytherapypermanentimplant I-125 seedsgave the best outcome. Both
prostatectomysurgeryand external beamradiotherapy showedinefficient scoresof lessthanone.


