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A snakeis a deformablecurveusedto localizeregionboundaries. Snakedeformation is
controlled by two terms: theinternaland external energyfields. This studyfocuseson
thegeneration of a hemithoracic cavity externalfield (HCEF)for thesegmentation of
hermithoraciccavitiesin CT scans.
HCEFconstructionis a multi-step process. First, thelung parenchymais segmented
usinga combinationof thresholdingand shapedescriptorsandthetracheais delineated
by regiongrowing. Next, boneandcontrast-enhancedtissueare segmentedby
application of a gray-level threshold.This thresholdis chosen to excludediseasethat
demonstrateslower andmorediffusecontrastuptakethanmediastinalstructures. A
hemithoraciccavityboundingstructure(HCBS)imageis createdby combining the
trachea,lungparenchyma, and bone/mediastinumsegmentations.Edgedetectionis then
appliedto theHCBSimage, and a gradientvectorfield is calculatedin thespace external
to theHCBS. Finally, a weighted distancetransform is applied to theinternalspace of
eachHCBS to ensurethattheinternal energyfield of thesnakedoesnot invadebounding
structures. This methodwasappliedto 20 CT sectionsand qualitativelyevaluated.
In the presenceof lung-deforming disease,theinterfaceof thelung parenchymaandsoft
tissueis not suitablefor hemithoracic-cavitysegmentation.TheHCEFandsnakewere
appliedto imagesof patientswith severely deformed lung parenchymadueto
mesothelioma. Thesnake showedexcellentresultslocalizing thelateralportionof the
hemithoraciccavity and promisingresultsalongthemediastinum.
TheHCEFwascreated for thesegmentationof thehemithoracic cavities in thepresence
of lung deformingdisease. In contrastto otherexternalfields, theHCEFincorporates
knowledgeof specificHCBSidentified by severalindependentsegmentation steps. This
methodis designedto berobustin thepresenceof lung-deformingdisease and
demonstratespromising qualitative segmentationresults.


