AbstractID: 6952 Title: A novel 4D-CT reconstruction method and estimation of
respiratory motion

Purpose: We have developeda novel 4D-CT reconstuction method basedon deformable image registration. We usedit to
reconstruciung 4D-CT imagesat any breathirg tidal volume We also fitted the edimatedthe lung motion field to the 5D lung
motionmodel(Low 2005).

Method and Materials: The multi-slice 3D-CT imageswereacquiredby scanninghe patientmultiple timesat eachcouchposition
andat multiple couch positionswhile the patientwas freebreathiry. For 4D-CT reconstuction, firstly we reconstuctedthereference
3D-CT imageby using scansfrom the erd of exhalation phasesWe thencomputed the image motion for all multi-slice scanswith
respecto thecommonrefererceimage.The motion computation wasaccuateandfreefrom thebounday occluson problem.Motion
field at any targe tidal volume can be generagd by intempolation on the computedmotion fields. We then deformed the reference
imageaccordingto theinterpolatedmotionfield to getthefull volume3D-CT imagesat thetargettidal volume.Finally, we fitted the
computedmagemotionto the 5D lungmotion modelat selectedsoxel postions.

Results: The recastricted 3D-CT imageswere smooth and without misalignmenton the couch pasition boundaries Statistical
analysisresuls suggesthatour new4D-CT reconsruction methodtypicaly (for over87% situations)generatesnoreacarate3D-CT
images than conventionhamplitude or phaseanglesating 4D-CT reconstructiormethods The motion field fitted very well with the
5D lung motionmodel.

Conclusion: Our new methodto compute imagemotion with 4D-CT datasetersbles more accurateestimationof the regiratory
motion parameersandall owsfor motionfree 4D-CT recorstruction This helpwould helpimprovethelung breathing motion modebk
anderhancétsintegraion into radation therapytreatmentplanningsystens.



