AbstractlD:8980Title: Inconsistents in DiscreteSpa® andContinlousSpace Lesion
BoundaryandAreaDéefinitions

PURPOSE: Measuementof the sizeof anatomc regonsof interestis usedto diagnose
diseae,trackgrowth,and evaluateesponseo therapy Thedisaetenatureof medicd
imagesallowsfor bothcontinuousand disaetedefinitionsof regionbounday. These
definitions may,in turn, supportseveal methodsof areacdculationthatgive
substantiallydifferentvalues. This studyinvestigatedsevera boundarydefinitionsand
areacalculationmethodgo quantify thesedifferenes.

METHOD/MATERIALS: Two sets of regionboundaieswereinvestigatel, one
definedin coninuousspae and onedefined in disaetespace A totd 1,764 manu&lung
noduke boundariesvere obtanedfrom the Lung ImageDatabas&onsortium(LIDC)
database Lung noduleareawas calculatedfor eachof thesediscrete-spaceboundaries
basdon four areamerics: boundaryexcludedpixel counting boundaryincludedpixel
countng, and two variantsof Green’s Thearemapplied to verticesdefined by the center
of eachboundarypixel. Adrenalgland areawascdculatedfor 71 manualcontinuous-
spaceadrenalglandbourdaties based of four areametrics. Green’sTheoem appliedto
theorigind continuousbounday, boundary-excludedpixel countingafterdired
conversiorto discretespace, bounday-includedpixel countingafter direct converson to
discretespaceandpixel countingafterpixel-cente convesionto disaetespace.

RESULTS: Basedonthesanesd of adrenalglandboundariesinean adrenal gland area
rangedfrom 85.1+ 35.4pixelsto 126.2 + 42.8pixels,dependng on themethodof area
calculation. Basedon the sanesetof lung noduleboundaies meanlungnodulearea
rangedfrom 147.0+ 2121 pixels to 2088 + 251.7pixels, dependingn the method of
calculation.

CONCLUSIONS: Inconsstent applicationof regon boundarydefinition andarea
calculationmay substatially impad measuremat acairacy. Subgantia differences
exig¢ amongthevariousareacalculaion methodssupportinghe neessiy, in boththe
reseach andclinical sdtings,to consistentlyapplyboundarydefinition andarea
calculationmethods.



