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Purpose:
To describe the mathematical formalism necessary to compute the stationarytreatmentfield fluencefor the entire respiratory cycle
that deliversa uniform doseto a movingtarget.

Method and Materials:
The desireddose D to the central plane of a moving target perpendicular to a stationaryradiation beamwith fluence F can be
mathematically describedasD = M*F whereM is a binary coefficientmatrix. Our algorithm computesM asfunctionof theperiodic
motion anddeterminesF by iterative gradient descentsearchor linearprogramming.The theorywastestedby analyzing a modelin
detail and simulatingthe motion on a treatment planningsystemby shifting the beamrelative to a stationary target. A clinical
moving targetdescribedin theliteratureassuitablefor gatedtreatmentwasalso analyzed. The motion wasdividedinto phasesandM
determined, F optimized for a single stationaryfield encompassingonephasenearthe centerof the motion, andthendoseto target
computed.

Results:
We have developeda matrix mathematicalformalismto compute a stationarynon-gatedfield fluencethatcanbeoptimized to treata
moving targetandspare normal tissue. For the model casewith comparable coverageusing an integratedtarget, the use of a single
field with theoptimized fluencedecreasedthe40%normaltissuedosefrom 79%to 52%of thevolume.The clinical targetcomputed
fluence gavea meandoseof 100%with 92.4%,110.1%, and5.2asthe minimum,maximum,andstandard deviationrespectively.

Conclusion:
A technique hasbeendevelopedto computethe stationary treatment field fluencefor the entire respiratory cycle that delivers a
uniform doseto a moving target without gating. Results indicatethe potential for improvednormal tissuesparing while delivering a
relatively uniform target dose.
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