Accepted Manuscript

Automated White Matter Fiber Tract Identification in Patients with Brain
Tumors

Neurolmage:

Lauren J. O’'Donnell, Yannick Suter, Laura Rigolo, Pegah Kahali, Fan (’l‘lN ICAL
Zhang, Isaiah Norton, Angela Albi, Olutayo Olubiyi, Antonio Meola, Walid
|. Essayed, Prashin Unadkat, Pelin Aksit Ciris, William M. Wells I11, Yogesh

Rathi, Carl-Fredrik Westin, Alexandra J. Golby

PIl: S2213-1582(16)30231-5

DOI: doi: 10.1016/j.nicl.2016.11.023
Reference: YNICL 874

To appear in: Neurolmage: Clinical

Received date: 9 August 2016
Revised date: 13 October 2016
Accepted date; 22 November 2016

Please cite this article as: O’Donnell, Lauren J., Suter, Yannick, Rigolo, Laura, Ka-
hali, Pegah, Zhang, Fan, Norton, Isaiah, Albi, Angela, Olubiyi, Olutayo, Meola, An-
tonio, Essayed, Walid I., Unadkat, Prashin, Ciris, Pelin Aksit, Wells III, William M.,
Rathi, Yogesh, Westin, Carl-Fredrik, Golby, Alexandra J., Automated White Matter
Fiber Tract Identification in Patients with Brain Tumors, Neurolmage: Clinical (2016),
doi: 10.1016/j.nicl.2016.11.023

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


http://dx.doi.org/10.1016/j.nicl.2016.11.023
http://dx.doi.org/10.1016/j.nicl.2016.11.023

Automated White Matter Fiber Tract Identification in
Patients with Brain Tumors

Lauren J. O’Donnell®, Yannick Suter®?, Laura Rigolo®, Pegah Kahali®, Fan

Zhang?, Isaiah Norton®, Angela Albi*“, Olutayo Olubiyi®, Antonio Meola?,

Walid I. Essayed®, Prashin Unadkat®, Pelin Aksit Ciris®P, William M. Wells
I1T*, Yogesh Rathi®, Carl-Fredrik Westin®, Alexandra J. Golby®

%Brigham and Women’s Hospital and Harvard Medical School, Boston MA USA
bDepartment of Biomedical Engineering, Akdeniz University, Antalya Turkey
¢Center for Mind/Brain Sciences (CIMEC), University of Trento, Rovereto, Italy
dnstitute for Surgical Technology and Biomechanics, University of Bern, Switzerland

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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