AbstractlD: 8503 Title: A study on the accuracy of MIP for irregular target motion

Purpose: Forthetreatmentof lung carcer,intemaltargetvolume(ITV) is frequenly determinedutilizing Maximum Intensity
Projection (MIP) imagesgeneatedby 4DCT. In order to checktheaccuracyof MIP for various target motion, esgecially for tamgets
moving irregularly, we performedphartom studes using programnable dynamt lung phartom.

Methods: Housebuilt programmal# lung phanbm, with cylindrical (2.5cm(D) x 2cm(H) ) andcubic (2.5cm(W) x 2.5cm(L) x
1cm(H)) acwlic targes, wasutilized to simulate regularandirregularsinusoidal typetargetmotionsin superiorinferior direction
Moving targetswerescannedwith Philips 4DCT with bellow sysemin helicalmode For eachscanwe obtainedl0 reconstructed
phasdmagesandconposte MIP images Scan parametersuchaspitch (0.082)andgantsy rotationtime (0.5 sec/rotation)were
choserasrecommadedby thevendorin order to minimize motion artifacs. Obtainedimage wereimportedinto Pinrecle 8.0
treatmat planningsystemfor imageanalyss.

Results: Forall regula, periodic targetmotions with constantangeg10mm and15mm, approprately) andperiod(4sec), ranges of
measuredIP alongsugerior-inferior direction wereaccurate For examplethe MIP spanred 36-37mmfor targetmotion of 10mm
amplitudewhile the expectedralue was 35mm. For irregular targetmotion with various combnations of amplitudes (10mmand
20mm)but with the same period(4sec), the MIP spanned®8-40mm while the expectedvaluewas45mm. The measuredangeof
motionby MIP turnedout to sygematicallyunderestimate therangeof irregulartarget motionwhen amplitudeswerevarying We
associatehesediscrepancieswith thefactthatcurrentreconstuction algorithns of comnercial ADCT arebasedn phasebinning.

Conclusions: According to our phantommeasurerent MIP reflectstherangeof targetmotion accuratelyfor regulartargetmotion
while it generaly underestimatestherange of target motion whenthemotion is irregular, exhibiting variationin amplitude.



