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Purpose Quantitative validation of multimodality deformable regstration and
segmentatin algorithmsis a challengingproblen. To addressthis issue,we built a
deformablemultimodal imaging phantom systembasedon a preervedswine lung anda
computer controlled airflow systen. Comparingto most other digital and physical
phantons, this phantomis truly deformable MRI compatible biologically similar to
humantissues and more representativeof clinical conditions The phantomwasimaged
with CT andMRI protocols andyielded high resoldion benchmarkmages. Our god is
to utilize thesebendimak imagesto provide realidic and robustvalidation of medica
image processing algorithms in radotherapy applications including multimodal
deformable image registration, segnentation, tisswe, as well as 4D-CT imaging and
recongructionmethods

Method and Materials: After the preerved swine lung leakage problens were
addessed the lung was inflated using a computercontrolled airflow systemand then
imaged 3D-CT andMRI scansvere taken at certaintidal volumes For 4D-CT imaging,
thelungwasscannedcmrdingto 4DCT protocol(Low, Med Physv30, p125463,2003
while the airflow cyde in the lung was computercontrolled For demonstraon, we
performed deformable CT-CT registraion and CT-MR manual fusion on the collected
images 3D-CT imageswere acquiredat different spatial resolutions,up to image
dimensionof 1024x1024x530andvoxel volumeof 0.244x0.244<0.67 mm.

Resuls: 3D-CT images alow usto clearly identify up to the 6" airway bifurcation.MR
imageswere alsoof adequae quality.

Conclusion: We have built the deformablephantom systemand obtainedmagesof high
resolution with 3D-CT, 4D-CT andMRI. Theimagesare expecte to be very usdul for
validation of different medicd image procesing algorithms We concludethat this
systemis promisingtool for investigaing and validating deformableimage algorithms
for radiotherapy.



