
AbstractID:8667Title: A Hybrid InversePlanningAlgorithm of IMPT Optimization

A Hybrid Inverse Planning Algorithm of IMPT
Optimi zation

Abstra ct
Purp ose: Although intensity modulated proton therapy (IMPT) is a flexible and
powerful treatment technique, its inverseplanningcanbecomputationally challengingin
terms of memoryand speed. Here, we proposea novel optimizationalgorithm with the
hybrid strategy to overcome thosechallenges. The algorithm worked very well in our
testedphantomsandpatients.
Methods: A commonstrategy to speed up the dosecalculationduring optimization is
to use a Kij matrix which storesprecalculated dosecontributed by the scanningspot j to
voxel i. However,this oftenrequires largeamountof memorydueto thelargedosevoxel
size in patientsand multiple energy layers as the extra dimensionof data for proton
scanningbeams.To speed up the dosecalculationwhile keepingthe memoryusagelow,
our algorithmseparately caches only major dosecontributionsfrom scanningspots with
full intensitiesto eachdosevoxel; the sumof contributionsfrom the remainingscanning
spotsis cachedbut unchangedexcept whentheyareaccurately updatedat somespecified
moment.A lower cut-off thresholdcanbeadjustedto establishtheset of spotsconsidered
to makemajor dose contributions.We developeda variant of Newton’s method,which
automatically determines the patient-customized damping parameter to attain
convergenceefficiency.
Result s: In additionto the greatlyimprovedmemory usage by the partial Kij, our tests
showedthat eachiteration is also much faster than that using the full Kij matrix. The
algorithm worked well for patients with tumorsat different sites,including one with a
large tumor in the lung. It showed that significant improvementsof critical structure
sparingwereachieved.
Conclusion: The proposed algorithm was computationally efficient in terms of
computingtime and memoryusage. It worked well in complicated situationsinvolving
differenttreatmentsites.


