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Purpose:
To assesstheaccuracyof generating aninternal target volume(ITV) for
lungtumorsfrom a four-dimensional computedtomography (4DCT) dataset
by automaticallypropagatinga manually-contouredgross tumor volume
(GTV) on onerespiratory phaseto theremainingnine phaseson the basisof
rigid body imageregistration.

Methodand Materials:
For 23 non-small-cell lungcancer(NSCLC)patientsa physiciancontoured
theGTV on eachof thetenphasesthatconstituteda 4DCT dataset.The
GTV contoursweremergedto form themanual ITV (mITV) (our definition
doesnot includeexpansionfor microscopic disease). Themanually-
contouredGTV at endexpirationwaspropagatedto theremaining phases
with anin-houseimageregistration tool basedon rigid-bodyimage
registration to formthepropagatedITV (pITV). Themetric of successfor
thepITV wasthe matchingindex, or theintersection of mITV andpITV
dividedby theunionof mITV andpITV. To estimatethe uncertaintyof
physiciancontouring we definedtheuncertainty indexasthevolumeof the
mITV contracted uniformly by 1 mm divided by thevolumeof mITV. The
normalizedmatchingindex(NMI) is definedas thematching index divided
by theuncertainty index.

Results:
ThemITV volumesfor all but 4 patients waslessthan100cc. TheNMI for
all patients is 1.01±0.08. For the11 patientswith tumor excursion greater
than0.5 cm,theNMI is 1.01±0.05.

Conclusion:
Generating anITV on thebasisof rigid imageregistrationis a viable
alternativeto manually contouringtheGTV on all phasesof a 4DCT dataset.
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