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Abstract

We propose a method for the automated identification of key white matter fiber

tracts for neurosurgical planning, and we apply the method in a retrospective

study of 18 consecutive neurosurgical patients with brain tumors. Our method

is designed to be relatively robust to challenges in neurosurgical tractography,

which include peritumoral edema, displacement, and mass effect caused by mass

lesions. The proposed method has two parts. First, we learn a data-driven

white matter parcellation or fiber cluster atlas using groupwise registration and

spectral clustering of multi-fiber tractography from healthy controls. Key fiber

tract clusters are identified in the atlas. Next, patient-specific fiber tracts are

automatically identified using tractography-based registration to the atlas and

spectral embedding of patient tractography.

Results indicate good generalization of the data-driven atlas to patients:

80% of the 800 fiber clusters were identified in all 18 patients, and 94% of the

800 fiber clusters were found in 16 or more of the 18 patients. Automated

subject-specific tract identification was evaluated by quantitative comparison

to subject-specific motor and language functional MRI, focusing on the arcuate
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