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For estimatingquantitative regionalmyocardialsurfacedeformationandvolumechanges
from Cine-3DCardiacMR images,a fastandaccuratesegmentationmethodis neededasthis
is a timeconsumingprocess.ThishandoutdescribesasoftwarepackageSurfaceEditdesigned
to reducethetime neededto accuratelysegmentcardiacimages.

SurfaceEdithasan intuitive userinterfaceandcansimultaneouslydisplayorthographic
views of the3d-imageandmultiple surfacesectionsaswell asmultiple 3D surfacerendering
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from any angle. All of the above canalsobe displayedin cine-mode.The colorsandtrans-
parency of the surfacescanbe editedto allow the userto displayonesurfaceinsideanother.
Thesoftwaredevelopmentwasdonein C++ usingtheOpenInventor3D GraphicsToolkit and
the Motif toolkit on the Silicon Graphics(SGI)Platform. Themachinewe useat Yale to run
this programis a low-endSGIO2workstation,costinglessthan$6000.

Figure1: TheEditorModule

We use a deformable contour-commonly
known as snake- basedsegmentationto ex-
tract contours on short-axis slices and then
form thesurfacesusinga DelaunayTriangula-
tion. ThecontoursareparameterizedusingB-
Splineswhich allows for easyeditingby mov-
ing control points,so that the expert usercan
easilycorrectfor caseswheretheimagedatais
not ideal.Theeditoralsoallowstheuserto edit
uptofour contoursatany giventime.

Figure2: A longaxisview

The user has almost instantaneousfeed-
back in 3D of any changesmadein the 2D
contour editor. Contourscan be propagated
both spatially and temporally which reduces
the amount of manual input necessaryand
takesadvantageof thesmoothvariationof the
contoursacrosstime andspace.

We are currently using this program in
two projects; the evaluationof Transmyocar-
dial LaserRevascularizationandaspartof on-
goingresearchin developingalgorithmsfor the
estimationof myocardialdeformationfrom im-
agedata.In thefuturewearehopingto addfa-
cilities for editingdataacquiredin non-parallel
slices,suchasechocardiography.

Conclusion: Thissoftwarepackageis designedto allow for fast,accuratesegmentationwith
easyuserfeedback.This coupledwith thesimultaneousdisplayof 3D imagesandsurfacesin
bothstaticandcine-modehasresultedin a 70%reductionof thetime takento processa com-
pletesetof images(fromaround16 man-hoursperstudy).Thereductionin processingtime is
animportantsteptowardsclinical applicationsof cardiacMR images.

For moreinformationaboutobtainingandusingSurfaceEditpleasecontactthe£rstauthor.
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