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Purpose: To describe and demonst rat e a new practical multi - objective
t reatment planni ng proce dure for intens ity modulated radiation therapy
(IMRT) planning. The approa ch develope d addresses the question of how

to generate a useful dat abase of Pareto optima | treatme nt plans without
time consuming human ite rati ons.

Method and Mater ials : The creat ion of a database of Pareto optimal

t reatment plans proc eeds in two ste ps. The first step solves an
optimization pro blem which finds a sing le treatment plan which is
close to a set of clinic al aspir ati ons. The results of this step are
then used to det ermi ne nutua lly sat isfi able hard constraints for the
subsequent gener atio n of the pla n datab ase. Healthy structures are
nodeled  with pi ecewise line ar appr oximations of EUDs, and target s are
nodeled with a linea r underd ose penalty term. Optimizations are done
using linear  pro gramming .

Results: The method is successfu lly applied to a variety of clinical
cases, including a brain , prostate, and lung -case. It is shown that
t he databases generated are both di vers e and filled with  predominantly
clinically inter esti ng plans .

Conclusion: The prop osed method bri ngs Pareto surface -based multicriteria

| MRT planning  cl oser to clin ical usabil ity. With this method, we begin to
f ulfill the aims of mult icri teri a | MRT planning: reduce the human-i teration
time common in | MRTtrea tment pl anning and make the trade -offs involved in

t reatment planni ng expli citl y known.



