AbstractID: 9084 Title: Motion assessment using phase- and amplitude-binned 4D-CT:
Comparison with cine CT

Purpose: To determinethe accuagy of tumor motion extent measurerants derived from phase and amplitudebinned 4D-CT
maximum intensityprojections (MIPs).

Method and Materials: Twelve stage | patients (13 lesians) receved cine CT scansfor 4D-CT radiotherapysimulation. All lesons
werein the middle of the lung parenctyma andnot adacentto surroindingtissue. Two 4D-CT imageses were corstructed: One
sortal by phase,the other sotted by amplitude MIPs were formedfrom each4D-CT image setandfrom unsrted cine CT data.
Lesionswereautesegmatedon eachimagesetusng athreshatl of -225HU. Usingthe autosegnenied cortoursasa guide, three
dimersionalmotion extent wasassesedvisually on both 4D-CT MIPsandcompaed with motion extentassesse@n MIP from cine
CT. Thecine MIP was consideed the refererte imagesetbecausét indudesall imagesat eachcouchpositionandtherefoe more
acaratelysampla therespratoly patern

Results: For phasebinned4D-CT, motionextentwasaccurately identifiedon 12 of 13 lesions. Foramplitude-binned4D-CT, motion
extentwas accuratef idertified on 11 of 13 lesiors. The two patients whosemotion extentwas missedon amplitude-binned 4D-CT
demongrateda substatial discrepancynearthe supeior edgeof thetumor. Uponfurtherinvestigationthis discrepancywasfoundto
be cawsedby lag betweertherespratory surrogateandinternd anatony.

Conclusion: Both phasebinning and amplitude binning were unableto accuratelyidentify the motion extent for all 13 lesons.
Thoudh generallyregarded as more artifactfree, anplitudebinned 4D-CT demonstratedncreasedsensitivity to the comelation
betweenrespirabry surogae andintemal anabmy which causedinaccurae assesmentsof motion extent MIP processedlirectly
from cine CT shouldbe usedin place of MIP processed from 4D-CT (either phase or amplitude-binned)wherevermpossible.
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