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Title
Four dmensional invese planning for intensity modulated radiation trepy

Purpos: This work develops 4Dinverse planningnethods andlemonstrees the
potental benefit of 4D IMRT.

Method and materials: Two 4D planning strategies are proposaad comparedlhe
first one treatall respiation phaes & a sywtem ad optimizeghe dose delivery
collectively in space and phaséhemethod isreferred to agollective gtimization d all
phages(COAP) In this appoach,a ddormable model ismployed to esablish a voxel
to-voxel correspondeceand the gokis to maimize theaccumuldive dose to the tumor
target while mnimizing thedoseto theorganat-risk (OARS). These®ond onetreats eah
phaseas an ndependet 3D inverseolanning problen andoptimizes then separately.
The final dose distbution is obténed by summinghe dose of each pke dter a
deformable image registrationhis method iscalledseparate optimization aach phase
(SOEP) In both approache thedoseis optimizedwith alinear programming telenique.

Reasllts: The resultant dosdistribution of COAP ismarkedly better than #h of SOEP in
both targe dose coveage ad organ-at-risk sparing. The improvaent of COAP is
resulted fromreallocdion of dose anong the phasetocaer for anatomical changes
during the bredting pracess. tis found that, for gphase with favorablegeonetry for
dose ddivery, more doses arallocaed by GOAP, andvise vesa. COAP optimally
assigns dose for dlthe involved phaseBecais of the lak of this degree of freedom,
SCEP yields almost idatical intensty maps and dose distributions fdt the phass.

Conclusins: Simulktaneousspaio-temporddoseoptimization in 4Dinverse planning
allowsoneto take consideation of thespdial variaion of the patienanatany cause by
respiration and yields the optimal aamulative dose distribution.



