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Purpose: This studyinvestigatestheeffect of fluencesmoothing on planquality usinga commercial inverseplanning systemandhow
associated changesin complexity affect delivery accuracy. More complexplans may provide betterplan quality but havelarger
deliveryuncertainties, exposethepatientto higherout-of-field doses,andresult in longer delivery times.

Method and Materials: IMRT plans werecreatedusingtheVarianEclipsetreatmentplanningsystemfor prostateandhead/neck test
casesestablished for AAPM TG-119 “IMR T Quality Assurance.” Treatment plans were generatedusing varying smoothing
parametersfrom XSmooth=YSmooth=0 (no smoothing) to XSmooth=YSmooth=100 (heavy smoothing). The numberof monitor
units requiredfor delivery was recordedasa measureof complexity. HomogeneityIndex (HI) andConformity Index (CI) were used
to evaluate plan quality as a function of smoothing. Delivery accuracy was investigatedfor default (XSmooth=40,YSmooth=30),
heavy (XSmooth=YSmooth=100), and no smoothing (XSmooth=YSmooth=0),usingion chamber,film andMapCheck. Ion chamber
measurements were compared to Eclipse calculated values. Percentage of points passinggamma analysis(3%/3mm) was usedto
evaluatefilm andMapCheckresults.

Results: The increasein MUs from simplest to most complex plan was 38% for prostate and 138% for head/neck test cases. HI
increased75% for prostateand40% for head/neckfrom the simplestto most complexplan with CI stayingrelatively constant. Ion
chamber measurements in OARs trended toward higher accuracy with lower plan complexity. Gamma pass rate decreased
consistently with increasing plancomplexity. This decreasefor bothfi lm andMapCheckwas<1% for prostate,but approximately 5%
for head/neckplans.

Conclusion: Reductions in plan quality anddeliverycomplexity werequantified with increasing fluencesmoothing. A measurable
decrease in the accuracy of IMRT delivery wasobservedwith increasing complexity, andthe most complexhead/neckplan actually
faileddepartmental standards.
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