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Abstract. Tissue loss in the hippocampi has been heavily correlated
with the progression of Alzheimer’s Disease (AD). The shape and structure of the hippocampus are important factors in terms of early AD
diagnosis and prognosis by clinicians. However, manual segmentation of
such subcortical structures in MR studies is a challenging and subjective task. In this paper, we investigate variants of the well known 3D
U-Net, a type of convolution neural network (CNN) for semantic segmentation tasks. We propose an alternative form of the 3D U-Net, which
uses dilated convolutions and deep supervision to incorporate multi-scale
information into the model. The proposed method is evaluated on the
task of hippocampus head and body segmentation in an MRI dataset,
provided as part of the MICCAI 2018 segmentation decathlon challenge.
The experimental results show that our approach outperforms other conventional methods in terms of different segmentation accuracy metrics.
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Introduction

Neurodegenerative brain disorders are a major cause of disability, and early
mortality, in many developed and developing countries worldwide. Alzheimer’s
disease is a type of dementia that affects 20 % of the population over 80 years of
age, worldwide [1]. Currently, AD is typically only diagnosed in patients presenting with symptoms of cognitive impairment, and behavioural changes [2]. With
high-resolution MRI structural changes in the brain which accompany the onset
of AD, can be recognized in vivo [3]. Early disease stages classified as mild cognitive impairment that occur prior to AD, can also be identified in some cases,
and the associated structural changes within the brain can subsequently be used
as biomarkers to predict the risk of conversion to AD. Additionally, the rate of
tissue atrophy of the hippocampus can be used as a temporal marker to monitor the progression of AD. The current clinical protocol to detect volumetric
changes in the hippocampus is manual segmentation, which is time-consuming,
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