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Purpose:

To describea prospective validation study that reconstructs a 3D pathology tumor volume from the surgically excisedtumor and
registersit with in vivo PET/CT/MRI images.This will provide a gold standardfor evaluating the accuracyof tumor segmentation
methods.

Method and Materials:

We design a protocolthat collectsin vivo PET/CT/MRIimagesandspatially registeredsurgicalpathologydata for patientswith head-
and-neck cancer.A 3D pathology tumor volumeis reconstructed from thefixed,sectionedandpathologically markedspecimen. The
challengingtaskof registering it with thePET/CT/MRI images is implementedby acquiring intermediateCT/MRI imagesof thefixed
andfresh specimenandregistering theseimagessequentially. Theregistration is limi ted to a local region andtheallowedtranslation,
rotation, andscaling(basedon estimatedshrinkage) is bounded.Manualadjustmentcanbeemployed. The accuracyof theregistration
is quantitatively evaluatedby manually localizing anatomic landmarks,and then measuringthe distancebetween the transformed
landmarkposition andthe manually determinedposition.

Results:

Clear dif ferenceswere observedfor tumor segmentation in PET between manual contouring, thresholding, and a novel adaptive
region growing + dualfront active contour method. This suggestedthata gold standardfor 3D tumorboundary is requiredto evaluate
the segmentation results. Six methodswereevaluatedfor CT-MRI and MRI-MRI registrations.Intensity-basedregistrationshowed
similar accuracy(1.5 mm) asmanual registration. Brain surface-basedregistration showed inferior accuracy(3.3mm). Both non-rigid
registration andmanualregistration following a rigid registrationimproved theaccuracyby 0.1-1.1mm.

Conclusions:

We proposeda studyon 3D pathology validation for tumor segmentation in patientimages.Caresneedto be takenin collectingthe
data.Quantitative evaluationshould accompanyeachregistration to assure theaccuracyof theprocess.


