
AbstractID: 9278 Title: Utility of a calibrated deformation map to aid treatment position 
and monitoring guidance in deforming anatomy with electromagnetic transponders    

 

Purpose:To investigatetheutility of trackingmotionand deformation in variousregionsof a deforming geometry givena predetermined
“calibrated” deformationmapandrelative position of a small numberof embeddedelectromagnetictransponders.

Methods and Material s: Threeelectromagnetic transponders wereinsertedinto a reproduciblydeformablephantomandlocalizedwith CT.
Tumor-simulatingsphereswere embeddedat different positionsrelativeto thetransponders.Thephantomwas imagedat 7 compression
(“breathing”) states,andthetranspondersandtumors werelocalizedon eachimagevolume. Deformationmaps relating a reference(end
inhalation) to all otherstateswere estimatedusinga B-spline basedregistrationtechnique. Principalcomponentanalysis wasappliedto the
deformation mapsto find themost significant modes of deformation in thephantom.This createda calibration statefor thedeformation which
canbeusedalongwith the measuredtransponder positions to estimate thedeformationat arbitrary time point duringa breathing cycle.

Results: Testsperformedbasedon information from onetranspondershowedvariable uncertainty (8 mm) in predicting arbitrary targetpositions
at differentstates during a breathing cycle. Application of all threetransponders to thefirst componentof deformationshowed very high
accuracy with a meanerror of lessthan1mmfor deformation mapscalibrated on 5 breathing states.Using only the2 extremesof thebreathing
cycle, the mean errorincreasedto 2mm, showingsome dependenceon thenumberof statesusedin calibration of thedeformationmap.
Extrapolation of thebreathing state past thecalibration data by anadditional1cm of compressionshowedreasonableaccuracy (3.5mm).

Conclusion: A calibrateddeformationmapcanpotentially be usedasanaid to dynamictracking of deforming anatomyduringtreatment.
Experimentsareongoingto evaluatethedynamic behaviorof thecalibratedmapsto real-timedata from thetracking system.
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