Accepted Manuscript

Computerized
Medical Imaging

Title: Case-control comparison brain lesion segmentation for and Graphics
early infarct detection

Authors: Fung Fung Ting, Kok Swee Sim, Chee Peng Lim

PII: S0895-6111(18)30245-3

DOI: https://doi.org/10.1016/j.compmedimag.2018.08.011
Reference: CMIG 1586

To appear in: Computerized Medical Imaging and Graphics
Received date: 18-8-2017

Revised date: 24-8-2018

Accepted date: 24-8-2018

Please cite this article as: Ting FF, Sim KS, Lim CP, Case-control comparison brain
lesion segmentation for early infarct detection, Computerized Medical Imaging and
Graphics (2018), https://doi.org/10.1016/j.compmedimag.2018.08.011

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.


https://doi.org/10.1016/j.compmedimag.2018.08.011
https://doi.org/10.1016/j.compmedimag.2018.08.011

Manuscript Title:

Case-control Comparison Brain Lesion Segmentation for Early Infarct Detection

Authors:

Fung Fung Ting?, Kok Swee Sim?, and Chee Peng Lim?

Affiliation:

12 Faculty of Engineering and Technology, Multimedia University, Jalan Ayer Keroh Lama,
75450 Melaka, Malaysia.

% Institute for Intelligent Systems Research and Innovation, Deakin University, Geelong,
Victoria, Australia.

The author(s) declare(s) that there is no conflict of interest regarding the publication of
this paper.

Computed Tomography (CT) images are widely used for the identification of abnormal brain tissues
following infarct and hemorrhage of a stroke. The treatment of this medical condition mainly depends on
doctors’ experience. While manual lesion delineation by medical doctors is currently considered as the
standard approach, it is time-consuming and dependent on each doctor’s expertise and experience. In this
study, a case-control comparison brain lesion segmentation (CCBLS) method is proposed to segment the
region pertaining to brain injury by comparing the voxel intensity of CT images between control subjects
and stroke patients. The method is able to segment the brain lesion from the stacked CT images
automatically without prior knowledge of the location or the presence of the lesion. The aim is to reduce
medical doctors' burden and assist them in making an accurate diagnosis. A case study with 300 sets of
CTimages from control subjects and stroke patients is conducted. Comparing with other existing methods,
the outcome ascertains the effectiveness of the proposed method in detecting brain infarct of stroke
patients.
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1.0 Introduction

Stroke is one of the main causes of mortality [1][2][3]. At present, there are about 40,000 Malaysian citizens
suffering from this disease every year. It is also known as a cerebrovascular insult (CVI), cerebrovascular accident
(CVA), or brain attack [4]. It happens when a low blood supply to the brain occurs, which causes the death of brain
cells. There are two major categories of stroke, namely ischemic and haemorrhagic. Haemorrhagic stroke is due
to bleeding because of rupture of the blood vessels, while ischemic stroke is due to blockage of the blood vessels.

In comparison with Magnetic Resonance Imaging (MRI), Computed Tomography (CT) scan is more commonly
used, due to its widespread accessibility and short image acquisition time. During an emergency, a CT scan without
contrast agent injection is usually used to validate or exclude haemorrhage cases. Indeed, performing an
immediate CT scan on suspected stroke patients is the most effective procedure in comparison with other strategies
such as delayed imaging or optional scanning on selected patients [5].
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