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Purpose: For thetreatmentof lung cancer,internal targetvolume(ITV) is frequently determinedutilizing MaximumIntensity
Projection (MIP) imagesgeneratedby 4DCT. In order to checktheaccuracyof MIP for various target motion, especially for targets
moving irregularly,we performedphantom studiesusingprogrammable dynamic lung phantom.

Methods: Housebuilt programmable lung phantom, with cylindrical (2.5cm(D) x 2cm(H) ) andcubic (2.5cm(W) x 2.5cm(L) x
1cm(H)) acrylic targets, wasutilized to simulate regularandirregularsinusoidal typetargetmotionsin superior-inferior direction.
Moving targetswerescannedwith Philips 4DCT with bellowsystemin helical mode. For eachscanwe obtained10 reconstructed
phaseimagesandcomposite MIP images. Scan parameterssuchaspitch (0.082)andgantry rotationtime (0.5 sec/rotation)were
chosenasrecommendedby thevendorin order to minimize motion artifacts. Obtainedimages wereimportedinto Pinnacle 8.0
treatment planningsystemfor imageanalysis.

Results: For all regular, periodic targetmotions with constantranges(10mm and15mm, appropriately) andperiod(4sec), ranges of
measuredMIP alongsuperior-inferior direction wereaccurate. For example,theMIP spanned36-37mmfor targetmotion of 10mm
amplitudewhile theexpectedvalue was 35mm. For irregular targetmotion with variouscombinations of amplitudes (10mmand
20mm)but with thesameperiod(4sec), the MIP spanned38-40mm while theexpectedvaluewas45mm. Themeasuredrangeof
motionby MIP turnedout to systematicallyunderestimate therangeof irregulartarget motionwhen amplitudeswerevarying. We
associatethesediscrepancieswith thefactthatcurrentreconstruction algorithms of commercial 4DCT arebasedon phasebinning.

Conclusions: According to ourphantommeasurement, MIP reflectstherangeof targetmotion accuratelyfor regulartargetmotion
while it generally underestimatestherangeof target motion whenthemotion is irregular, exhibiting variation in amplitude.


