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Background:

Brain magnetic resonance (MR) is a major diagnostic tool in neurological disease. Due to its
high accuracy brain MR has the capacity to reveal the cause of patient’s symptoms (e.g. brain tumour)
but on many occasions may show findings of unclear clinical significance, so called incidental findings.
MR findings typical of multiple sclerosis (MS) are particularly challenging to interpret if they occur in
subjects who never had a history of neurological symptoms typical of MS, such as weakness or visual
disturbances, and underwent brain MRI for other reasons, e.g. following head trauma. These subjects
are currently diagnosed with radiologically isolated syndrome (RIS). Current knowledge indicates that
RIS subjects may have subclinical MS and develop MS symptoms over time. Due to lack of biomarkers
it is currently very challenging to predict prognosis in individual cases.

Aim:

1) Identify RIS subjects using cognitive testing and nonconventional MR who despite
being asymptomatic show the evidence of damage to the nervous system. Nonconventional MR
analysis of the brain and the spinal cord will include the assessment of brain structure volumes (e.g.
thalamus), integrity of neural pathways, metabolite concentration, spinal cord cross-sectional area and
myelin concentration in different regions of interest.

2) Identify features of incidental brain lesions (e.g. location, number, size) on clinical MR
which associate with hidden damage in the nervous system as revealed by cognitive testing and
nonconventional MR imaging and spectroscopy

3) Identify hidden subgroups in the RIS cohort using unsupervised machine learning on
multiple nonconventional MR features to propose classification of RIS and guide treatment decisions
4) Identify nonconventional MR features in the brain and the spinal cord which would

predict that a RIS subject will develop MS symptoms in the next 24 months
Requirements:

- applicant should have a diploma in medicine or a Bachelor’s degree (e.g. biology, psychology,
biotechnology, physics, neurosciences),

- they should have an interest in brain disease and mechanisms which may underlie it,

- they should be highly motivated to build up skills in neuroimaging techniques used in the
project, including brain and spinal cord segmentation, volumetry, diffusion models, image
post-processing),

- they should be fluent in English. Fluency in Polish would be welcome as the applicant will be
involved in scanning subjects and signing informed consent,

- they should have documented experience in carrying out research and data analysis and/or
programming (Matlab, Python).

- the project will start at the beginning of March, 2024 and is planned for 4 years. The project is
funded by National Science Centre within the scope of Sonata Bis programme allowing


https://lobi.nencki.gov.pl/

Dr Jurynczyk to form a new Research Team. The applicant will have a support of clinical
neurologist, MRI physicist and engineer and psychology graduate skilled in neuroimaging
analysis and cognitive testing.

For more information please contact Dr Jurynczyk m.jurynczyk@nencki.edu.pl



