Author’s Accepted Manuscript

Computers in Biology
Classification of Alzheimer's disease and prediction and Medicine
of mild cognitive impairment-to-Alzheimer's
conversion from structural magnetic resource
imaging using feature ranking and a genetic =

algorithim B 4

Iman Beheshti, Hasan Demirel, Hiroshi Matsuda

www.elsevier.comlocate/cbm

PII: S0010-4825(17)30048-3
DOI: http://dx.doi.org/10.1016/j.compbiomed.2017.02.011
Reference: CBM2604

To appear in:  Computers in Biology and Medicine

Received date: 1 November 2016
Revised date: 26 January 2017
Accepted date: 23 February 2017

Cite this article as: Iman Beheshti, Hasan Demirel and Hiroshi Matsude
Classification of Alzheimer's disease and prediction of mild cognitiv:
impairment-to-Alzheimer's conversion from structural magnetic resource imagin,
using feature ranking and a genetic algorithm, Computers in Biology an
Medicine, http://dx.doi.org/10.1016/j.compbiomed.2017.02.011

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


http://www.elsevier.com/locate/cbm
http://dx.doi.org/10.1016/j.compbiomed.2017.02.011
http://dx.doi.org/10.1016/j.compbiomed.2017.02.011

Classification of Alzheimer’s disease and prediction of mild cognitive
impairment-to-Alzheimer’s conversion from structural magnetic resource

Imaging using feature ranking and a genetic algorithm

Iman Beheshti”, Hasan Demirel?, Hiroshi Matsuda® for the Alzheimer’s Disease

Neuroimaging Initiative

YIntegrative Brain Imaging Center, National Center of Neurology and Psychiatry 4-1-1, Ogawahigashi-cho, Kodaira,
Tokyo 187-8551, Japan.
“Biomedical Image Processing Group, Department of Electrical & Electronic Engineering, Eastern Mediterranean

University, Famagusta, Mersin 10, Turkey.

“Corresponding author: Iman Beheshti, Integrative Brain Imaging Center, National Center of Neurology and
Psychiatry, Tokyo, 187-8551, Japan. E-mail: Iman.beheshti@ncnp.go.jp

Abstract

We developed a novel computer-aided diagnosis (CAD) system that uses feature-
ranking and a genetic algorithm to analyze structural magnetic resonance imaging
data; using this system, we can predict conversion of mild cognitive impairment
(MCI)-to-Alzheimer’s disease (AD) at between one and three years before clinical
diagnosis. The CAD system was developed in four stages. First, we used a voxel-
based morphometry technique to investigate global and local gray matter (GM)
atrophy in an AD group compared with healthy controls (HCs). Regions with
significant GM volume reduction were segmented as volumes of interest (VOIs).

Second, these VOIs were used to extract voxel values from the respective atrophy

" Data used in this article were obtained from the Alzheimer's Disease Neuroimaging Initiative (ADNI) database
(www.loni.ucla.edu/ADNI). ADNI investigators other than those listed above contributed to study design,
implementation or data provision but did not participate in the analyses or writing of this report. The complete
listing of ADNI investigators is available at http://www.loni.ucla.edu/ADNI/Data/ADNI_Authorship_List.pdf.
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