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Purpose:
Elastic tumor deformation and dif ferent intra- and inter-fractional tumor paths between
inhalation and exhalation were observedfor somelung patients.For high accuracy and
possibly 100%duty cycle dosedelivery, we propose and evaluatea noninvasive method
to fluoroscopicallytrack location and shapevariations of lung tumorswith different types
of deformations. 
Method and Materials:
During a fluoroscopicsimulation, lung tumorcontoursin onecompleterespiratoryperiod
are manually drawn by an expert. Each contour is described by 65 landmarks. The
respiratory period is divided into 9 phases and a Point Distribution Models (PDM)
statistically describing typical tumor shapevariationsare built for eachphase. When
tracking starts, the breathing phase for an incoming frame is first determined by the
respiratorysignal generated simultaneouslyfrom diaphragmmotionand thePDM for this
frameis also found. Startingfrom an initial estimateof the tumor contour, the Active
ShapeModelsalgorithmsearches theareaneareachlandmarkandfinds a betterlocation.
Basedon the shifts found for theselandmarks, the initial estimateis deformed within a
certainrange of typical shape variations found in PDM and also rigidly transformed to
match the shifts. The new generated contour iteratively updates the previouscontour
estimate until no significant differenceappears betweentwo consecutiveiterationsor a
userdefinednumberof iterationsis reached.
Results:
Tumorsdemonstratingdistinct types of deformationsin fluoroscopicvideos were well
tracked. All the landmarksof the tracked objects were manuallyrevised by an expert
using a GUI tool. The average magnitude of the deviation between the tracked and
revised results was within 2 mm for 95% the landmarks and within 3mm for all
landmarks.
Conclusion:
This methodaffordsprecisetracking of lung tumor locationanddeformation and maybe
usedfor real-timetracking or DMLC radiotherapy.


