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Purpose

To develop an effective and efficient leaf sequendng algorithmfor intensty-modulated
arc therapy(IMAT).

Methods

The input to our sequencingalgonithm includes (a) A set of (continuous)intensty
pattensoptimizedby a treatmentplanning systemfor a sequencef equally spacedeam
angles (10 degreesapat); (b) theIMAT maximumleaf motion constraint;(c) the number
of arcs,k, thatthe userspeifies basedon the compleity of the problan. The outputis a
setof k treatmentarcs tha bestapproximatesthe set of input intensty patems at all
beamangles.The ML C shapesfor each output arc are interconnectedo guaanteea
smooth delivery without violating the IMAT maximum leaf motion condraint. Our
sequacing algorithm consistsof two key steps First, the intensity profiles alignedwith
eachMLC leafpairat all beamandesareconvetedinto k MLC leaf openingausingak-
link shatestpathalgaithm, wherek is the specifiednumbe of arcs for theddivery. The
deliveredphobn flux usingtheseledad openings best appoximates the desiredintersity
distribution. Secondthe leaf openingsare conneted into k IMAT treatmentarcs unde
the maximumleaf motion constrant usingthe minimum-costmatchingand shotestpath
algoinithms.

Resuls

The perfamanceof our leaf sequacing software hasbeenteded for four treament sites
(prodate, breast head-andneck, and lung). In all cases, our leaf sequencinglgoiithm

provides efficient and highly conformal IMAT plans that rival the counterpart
tomotherapyplans and significantly improve the IMRT plans. Executiontimes of our

softwarethat rangefrom a few secondgo 2 minutesare observedon a laptop conputer
equippedwith a PentiumM Processoof 2.0 GHz.

Conclusion

This researchprovided strong evidence tha IMAT equippedwith an effective leaf
sequeacing algorithmcanprovide afeasibleandhigh qudity implementatiorof IMRT.



