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Pur pose: Recent studi es have shown significant inter-fraction patient

anat omy changes over the courses of fractionated head-and-neck | MRT.

Current | MRT planning uses a fixed 3D-nmargin around CTV to account for

t hese changes and patient setup errors, which results in high-dose to the
normal tissues in the margin and may linmt the treatnment. W are devel opi ng
an online portal inmage-guided adaptive technique ained at reducing the
mar gi n by adapting the photon fluence to these inter-fraction changes.

Met hods and Materials: This techni que uses portal images taken at each
treatment gantry angle and conpares themw th the correspondi ng DRRs from
the planning CT. First, a defornmable registration is perforned to determ ne
a 2D transformati on between the two inmages. This transfornmation is then
applied to the originally optim zed fluence to obtain a deformed fl uence
map that adapts to the detected changes. Finally, MC sequences and
deliverable fluences are re-cal cul ated for adaptive dose delivery. Initial
devel opnent used pl anni ng studi es where rigid anatony changes were
sinmulated in the plan by shifting the isocenter, gantry angle and couch
angle. Sinmul ated DRRs were used as approxi mate representations of online
portal images. Dose distributions and DVHs were cal cul ated and conpared to
those fromthe originally optimzed I MRT plan

Results: Prelimnary results of applying this technique to head-and-neck
pati ent data: 1) Deformed fluences cal cul ated fromtransformations obtained
by registering the portal images to the DRRs; 2) Conparisons of the
resulting dose distribution of the adaptive technique to the one fromthe
originally optimzed plan.

Conclusion: Prelimnary results suggest that this fluence deformati on based
adaptive techni que can geonetrically account for sinple rigid anatomc
variations including 2D shifts-rotations. Evaluation of the full extent of
dosinetric outcone fromapplying this technique and inpl enentation of
deformabl e regi stration algorithns for adapting to nore conpl ex anatomc
changes, such as 3D deformation and vol ume change, are in progress.



