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aspects of IMRT beams optimized with adaptive diffusion smoothing

Purpose: To experimentally determine the impactof adaptive diffusion smoothing (ADS) on thedeliveryaccuracyandefficiencyof
IMRT fields.

Method and Materials: IMRT optimization wasperformedon severalcases with and without the useof an ADS penalty applied
within the objective function. The ADS penalty is basedon diffusion principlesandpromotessmoothing in beamareasthat arenot
essential to meeting thecostfunction objectives. Previousstudieshaveshownthat theuseof theADS penaltyresults in IMRT plans
that are dosimetrically equivalent, lesscomplex, and require fewer MU to deliver comparedto standardIMRT. All plans were
sequenced anddeliveredvia step-and-shoot delivery. Film andion-chamberdosimetry wereperformed, and the total MU, delivery
time, and differencesbetweenconvolution/superposition calculations and fi lm measurementsfor standardand ADS IMRT beams
wereevaluated.

Results: Measurementsverified that IMRT plans optimized using the ADS penalty were less likely to exhibit small regionsof
disagreement due to factors such as tongue-and-groove comparedto standard IMRT plans. In particular, the in-field agreement
betweencalculationsand measurements for the ADS planswas superiorto the more modulatedstandardIMRT plans. The useof
ADS resultedin the areaoutsidea +/- 5 cGy criteria betweencalculations andfilm measurementsdecreasing from 3.7 to 1.8 % in a
head/neck exampleand from 10.8 to 6.7 % in a prostate example. In addition, thetotal MU for SMLC delivery wasreduced by 20 to
45 % in all caseswith no lossin plan quality accordingto the DVHs anddosemetrics.

Conclusion: The use of the ADS penalty inside an inverse IMRT plan objective function reducesbeam complexity without
sacrificing dosimetric quality andresults in significantly moreefficient and accurate delivery of IMRT fields.
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