AbstractID:7756Title: Do mobiletumorsin thelung deformduringnormalrespiration- animage
registationinvestigation?

Purpose: To determineif solid tumorsin lung defam by detemining the differencesin image regigration
accurag using rigid and elagic registration.

Methods and Materials: Ten patients with lung tumors were retrospectivelycorsideredin this work. Patients
underwat 4DCT imagingin which ten 3DCT images correspmding to equdly spacedphass of the respiration
cydeswere reconsructed The CT imageswere croppedto the neighbarhood of the tumor volumesto eliminate
the influence of norttumor tisste on the registration process The cropped end-inhale tuma images were

registeed to endexhale tumorimages. Threeimageregidrations were peformed translationonly, trandation +

rotation, andB-spline basecelastic. Thetransfamation fields from theseregistratons wereusedto mapthetumor
conbursto thereferencamage. The alignment beweenthe refererce andthe mappe contaurs wasdeternined
by calculaing the overlapindexandroot meansquae (RMS) distance

Results Prior to imageregistration the averageoverlapindex for tumar conoursat endexhaleand endinhde
was81+145%. Aftertrarslationonly registrationthe overlapindexincreagd to 93.0+4.3% (p=0.03). Translation
+ rotation andelasticimageregistratian cortributed < 3% improvenentof the overlapindex Without registration
the RMS distarce was 4.2+1.9mm on aveilage This distane reducedby 1.0mm after translationonly mapping
with a reducedstandrd deviation of 0.5mm (p=0.14). Trarslation + rotation and elastc image registraion
reducedthe distancefurther by only 0.1mm respectively. The difference betweenthe overlap index and RMS
distance obtained from rigid and elastic registratios was not significant and they were statistically
indistinguidable

Conclusions: Deformatian of tumors at differert respirdion phaseswvas small. On averagehe ovelap index of
tumor at different phases was 93% after trandation only registration Tramslation + rotation and elastc
registraions did not contributemuchin theimprovementof both overap indexandRMS distance.



