
AbstractID:7756Title: Do mobiletumorsin thelung deformduringnormalrespiration- animage
registrationinvestigation?
Purpose: To determineif solid tumors in lung deform by determining the differencesin image registration
accuracy using rigid and elastic registration.

Methods and Materials: Ten patients with lung tumors wereretrospectivelyconsideredin this work. Patients
underwent 4DCT imagingin which ten 3DCT images corresponding to equally spacedphases of the respiration
cycles were reconstructed. The CT imageswerecroppedto the neighborhood of the tumor volumesto eliminate
the influence of non-tumor tissue on the registration process. The cropped end-inhale tumor images were
registered to end-exhale tumor images. Threeimageregistrations were performed: translationonly, translation +
rotation, andB-spline basedelastic.Thetransformation fields fromtheseregistrationswereusedto mapthetumor
contoursto the referenceimage. The alignment betweenthe reference andthe mapped contours wasdetermined
by calculating the overlapindexandroot meansquare (RMS) distance.

Results: Prior to imageregistration, the averageoverlapindex for tumor contoursat end-exhaleand end-inhale
was81±14.5%.After translation-only registration, the overlap indexincreased to 93.0±4.3% (p=0.03). Translation
+ rotation andelasticimageregistration contributed < 3% improvementof theoverlapindex. Without registration,
the RMS distance was 4.2±1.9mm on average. This distance reducedby 1.0mm after translationonly mapping
with a reducedstandard deviation of 0.5mm (p=0.14). Translation + rotation and elastic image registration
reducedthe distancefurther by only 0.1mm respectively. The difference betweenthe overlap index and RMS
distance obtained from rigid and elastic registrations was not significant, and they were statistically
indistinguishable.

Conclusions: Deformation of tumors at different respiration phaseswas small. On averagethe overlap index of
tumor at different phases was 93% after translation only registration. Translation + rotation and elastic
registrations did not contributemuchin theimprovementof both overlap index andRMS distance.


