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ABSTRACT

Introduction: Multiple Sclerosis (MS) is an autoimmune demyelinating disease of the
central nervous system. Magnetic resonance (MR) scanners are used as tools to image the
human brain in order to spot and diagnose the MS lesions. A three-dimensional
reconstruction (3D) software is developed to visualize MS MRI acquisitions in a 3D

scene, which will assist the doctor for following up the evolution of the MS disease.

Methods: The International Symposium of Biomedical Imaging (ISBI) in 2015 provided
a dataset of MRI scans from 19 subjects with MS. Five subjects were used at four
consecutive time points (TP) each, with acquisition time interval of an average 12 months.
The ISBI dataset provided also the manually segmented lesions performed by two experts
(R1, R2). The dataset was used to reconstruct the images, estimate, and compare the lesion
load and lesion volume. The system consists of five stages, namely image preprocessing
in form of additive noise filtering and image intensity normalization, semi-automated
lesions segmentation based on a system developed in another work, 3D reconstruction
based on the translucent direct volume rendering method, visualization based on the ray
casting method, lesion load and volume estimation of the lesions and method evaluation.
Segmented lesions were manually provided by two experts and semi-automated

segmentation system.

Results: For all above images the lesions load and volume were estimated and compared
at the four different TP as well as between manual and automated segmentations.
Preliminary promising results show that the 3D reconstruction system could be used in
future clinical or research work. Therefore, further investigation and validation in a larger
number of subjects with additional evaluation metrics, as well as further expansion of the
system to include automated registration method and 3D texture analysis should be
performed in the future.
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