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Purpose: To determinethe accuracy of tumor motion extent measurements derived from phase- and amplitude-binned 4D-CT
maximum intensityprojections (MIPs).
Method and Materials: Twelve stageI patients (13 lesions)receivedcineCT scansfor 4D-CT radiotherapysimulation. All lesions
werein the middle of the lung parenchyma andnot adjacentto surrounding tissue. Two 4D-CT imagesets wereconstructed: One
sorted by phase,the other sorted by amplitude. MIPs were formedfrom each4D-CT image set and from unsorted cine CT data.
Lesionswereauto-segmentedon eachimagesetusing a threshold of -225HU. Usingtheauto-segmentedcontoursasa guide, three-
dimensionalmotion extent wasassessedvisuallyon both 4D-CT MIPsandcompared with motion extentassessedon MIP from cine
CT. The cine MIP was considered the reference imagesetbecauseit includesall imagesat eachcouchpositionandtherefore more
accuratelysamples therespiratory pattern.
Results: For phase-binned4D-CT, motionextentwasaccurately identifiedon 12 of 13 lesions. For amplitude-binned4D-CT, motion
extentwas accurately identified on 11 of 13 lesions. The two patients whosemotion extentwasmissedon amplitude-binned 4D-CT
demonstrateda substantial discrepancynearthe superior edgeof thetumor. Uponfurtherinvestigation,this discrepancywasfoundto
becausedby lag betweentherespiratory surrogateandinternal anatomy.
Conclusion: Both phasebinning and amplitude binning were unableto accuratelyidentify the motion extent for all 13 lesions.
Though generally regarded as more artifact-free, amplitude-binned 4D-CT demonstratedincreasedsensitivity to the correlation
betweenrespiratory surrogate andinternal anatomy which causedinaccurate assessmentsof motion extent. MIP processeddirectly
from cineCT shouldbeusedin place of MIP processedfrom 4D-CT (eitherphase- or amplitude-binned)whereverpossible.
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