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Purpose

Our work is motivated by the following observations: (1) Due to MLC leaf transmission,
continuousintensity patterns for IMRT cannot be identically reproduced; thus, an objective of
dynamic leaf sequencingshould be to minimize the error betweenthe deliveredand the ideal
intensity patterns. (2) The popular sliding-window algorithm always starts with all MLC leaf
pairs closed; substantial reduction in beam-on time is possible if delivery starts with an open
field. This researchaims to developa dynamic leaf sequencingalgorithm that producesplans
with significantly less MUs while approximating the ideal intensity patterns with the minimum
error.

Method and Mater ials

Our new algorithm, called MUCDLS (Monitor Units Controlled Dynamic Leaf Sequencing), 
solvesthe following problem:Givenan intensity patternIM andan integer h, calculatetheMLC
leaf trajectories whosebeam-on time is h MUs and which approximate IM with the minimum
error. The trajectoriescan start at any positions and end at any positions. In MUCDLS, the
problemis modeledasa shortestpathproblemon directedacyclicgraphs andsolvedefficiently.

Comparing to the sliding-window method, MUCDLS has several advantages: (1) It
mathematicallyguarantees the optimality of the solutions; (2) it computesa trade-off betweenthe
MUs and approximation error, offering the flexibility to choose a balanced plan; (3) it 
incorporatestheMLC leaf transmission effect into theoptimization.

Results

We applied our MUCDLS algorithm to over 100 intensity patterns from 18 clinical cases.
Comparisons showed MUCDLS can produce plans of the same quality as that of the sliding-
window plansbut with 50-75% lessMUs. Sequencingtime of 5-10 secondsper intensitypattern
was observed.

Conclusion
A newdynamic leaf sequencing algorithm that produces plans with significantly lessMUs while
havingthesamequality asthesliding-window algorithm is developedandverified.


