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Purpose: Planninganddelivery in HN-IMRT is challenging for Elekta linacsbecauseof numerousconstraintson beamdelivery
systems. Thepurpose of this study is to find a set of planningparametersthatareapplicableto mostpatientsandoptimalin terms of
planquality, delivery efficiency anddosimetric accuracy.

Method and Materials: Four typesof planswerecreatedfor eachof 12 patients:idealfluenceoptimization (FO),conventionaltwo-
stepoptimization(TS) consisting of FO followed by MLC conversion,segmentweightoptimization (SW) and directmachine
parameteroptimization(DMPO). Maximumnumberof segments (NS) andminimumsegment area(MSA) werevariedin DMPO.
Planquality wasevaluatedbasedon score,dosedistributionsanddosimetricindices.Delivery efficiency wasevaluatedby irradiation
time,and dosimetric accuracyby Mapcheck.

Results:Plan quality deviatesmostfrom idealFO for TS, with slight improvementfor SW. DMPO is theclosest to FO with theleast
variation amongpatients. NS of 80-160in DMPOyield optimal plans. At larger NS (≥80), planqualitydecreases with MSA as
expected, exceptfor MSA <8cm2, which suggests presenceof local minimain theDMPO algorithm. The irradiation time is strongly
dependent on theplansegments(NSactual), weakly dependent onMUs, andindependentof MSA. Typicalplanswith 79 segmentsand
8cm2 MSA have~747MU andtake ~ 8 minutesto deliver; this increasesto ~13minutesfor 158segments. Dosimetric accuracyis
independentof DMPOparameters.

Conclusion: Thesuperior quality of DMPO plansmakesit idealfor planning HN-IMRT on Elekta linacs andits consistencyallows
developmentof classsolutions. However,the vulnerability of local minimawarrantssucha studyto systematically evaluate theeffect
of parametersin newplanningtechniques. Theoptimal set of parametersshould bechosento balanceplan quality anddelivery
efficiency.


