AbstractID: 8890 Title: Design rules for the coronary arterial tree system based on CT
images of a swine heart

Purpose: To investigatevariousdesignrulesin the coronaryarterialtreesysemby usingconebeamCT imagesof swineheat.

Method and Materials: Theleft anerior descenihg (LAD), left circunflex (LCX), andright coronaryarteries(RCA) were caged
with arado-opaquepolymer. ConebeamCT wasusedto gererak volumetricdata. Vesseland myocadium segmentationgenterline
extraction treetracking procedire wereimplemented to deermine vesselbranchdimenson andgeometry. Diametersandlengthsof
eachdetectedbranchwere computedwherethe procedire wasvalidatedby usingphantomswith known dimensions. The datafrom
the arterialtreewascombinedwith that from the myocadial tissue whereeachtissuevoxel wasassignedo its comeponding arterial
branch. The sumof the distd coronay arterial branchlenghsandvolumeswerecorrelaed to theregionalmyocardal mass.

Results: The corrdation of the logarithmof the total distal arteriallengths(L) to the logarithm of the regionalmyocardal mas (M)
werelog(L) = 0.7300g(M)+0.332 (R=0.872), log(L) = 0.801og(M)+0.341(R=0.924) ard log(L) = 0.736log{)+0.554(R=0.886)for
the LAD, LCX andRCA, respetively. Thecorrelaton of thelogarithm of thetotal distal arterial lumenvolumes(V) to logarithmof
the regional myocardialmas were log(V) = 0.885bg(M)-2.318 (R=0.827),log(V) = 1.043logM)-2.064 (R=0.882),and log(V) =
0.904lbg(M)-1.927(R=0.849 for the LAD, LCX andRCA, respedvely.

Conclusion: The implemerted image procesing proceduressuccestully extraded information from a large 3D datasetof the
coronay artaial tree to reveal the coronary artery design rules and provide prognogic indicdions in the form of arterial tree
parameterandanaiomical area atrisk.
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