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Purpose: The delivery tinme for an intensity-nodul ated radiation therapy
pl an usi ng the step-and-shoot nmethod may be inpractical for conplex
beam profiles that require a | arge nunber of segnments. W propose a
fast snoothing al gorithm which snmooths a beam profile to integer-val ued
intensities.

Method-and-Materials: An i nteger programwas formul ated that snmooths a beam
profile to integer-valued intensities. The user specifies the
permitted intensity |level values, the maxi num nunber of intensity

| evel s, and the percentage of total under-/over-dosage pernmitted. The
| P minimzes the absolute difference between each beanmet intensity and
a wei ghted average of the intensities of the beanl et's nearest

nei ghbors (and itself) in the snoothed plan. The nmethod is tested on
two optimal head-and-neck plans, each with seven beans. Both plans
were designed so that no pixel is permtted to have an intensity
greater than 20. The nunber of intensity levels in each beam ranges
from71 to 124.

Results: For all beans, a feasible integer solution was obtained within 15
seconds. This held true even after the total intensity delivered by

t he snoot hed beam profil e was constrained to be either the floor or
ceiling of the total intensity of the original beamprofile. The

snoot hed profiles were pernmitted to use up to ten distinct integer

val ues between 1 and 20.

Concluson: This work indicates the potential of a quick heuristic for

snoot hing conplex intensity profiles. The resulting beam conplexity
reduction inproves deliverability of the | eaf sequence of each beam
Further research is necessary to deternmine the effects of l|ocal changes
in beam et intensity on the dose received by the planning target vol ume
and organs-at-ri sk.



