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PURPOSE: Measurementof thesizeof anatomic regionsof interestis usedto diagnose
disease,trackgrowth,and evaluateresponseto therapy. Thediscretenatureof medical
imagesallowsfor bothcontinuousand discretedefinitionsof regionboundary. These
definitions may,in turn,supportseveral methodsof areacalculationthatgive
substantiallydifferentvalues. This studyinvestigatedseveral boundarydefinitionsand
areacalculationmethodsto quantify thesedifferences.

METHOD/MATERIALS: Two sets of regionboundarieswereinvestigated, one
definedin continuousspaceand onedefined in discretespace. A total 1,764 manual lung
nodule boundarieswere obtainedfrom theLung ImageDatabaseConsortium(LIDC)
database.Lung noduleareawas calculatedfor eachof thesediscrete-spaceboundaries
basedon four areametrics: boundary-excludedpixel counting, boundary-includedpixel
counting,and two variantsof Green’s Theoremapplied to verticesdefined by thecenter
of eachboundarypixel. Adrenalgland areawascalculatedfor 71 manualcontinuous-
spaceadrenalglandboundaries based of four areametrics: Green’sTheorem appliedto
theoriginal continuousboundary, boundary-excludedpixel countingafterdirect
conversionto discretespace,boundary-includedpixel countingafter direct conversion to
discretespace,andpixel countingafterpixel-center conversion to discretespace.

RESULTS: Basedon thesameset of adrenalglandboundaries,mean adrenal gland area
rangedfrom 85.1+ 35.4pixelsto 126.2 + 42.8pixels,depending on themethodof area
calculation. Basedon thesamesetof lung noduleboundaries, meanlung nodulearea
rangedfrom 147.0+ 212.1 pixels to 208.8 + 251.7pixels, dependingon themethod of
calculation.

CONCLUSIONS: Inconsistent applicationof region boundarydefinition andarea
calculationmaysubstantially impact measurement accuracy. Substantial differences
exist amongthevariousareacalculation methodssupportingthenecessity, in boththe
research andclinical settings,to consistentlyapplyboundarydefinition andarea
calculationmethods.


