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Acquisition and artefact correction methods for multi-parameter

mapping

Dr. Martina Callaghan

Professor of MRI Physics at The Welcome Centre for Human

Neuroimaging, UCL Queen Square Institute of Neurology, United Kingdom.

Added value of qMRI for studying the ageing brain – make it or break it

Dr. Bogdan Draganski

Associate Professor, Department of Clinical Neurosciences, University
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Investigating demyelination, iron accumulation, and synaptic loss in
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Ph.D. Condidate, University of Liège, Belgium

Spinal cord qMRI is sensitive to microstructural changes in patients

with Parkinson’s disease

Camille Coustaury
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PhD candidate at McGill University,  Canada.
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Dr. Martina Callaghan

Keynote speakers

Bio

Martina Callaghan did her PhD in MRI Physics and her first

postdoc at the Hammersmith Hospital campus of Imperial

College London in Jo Hajnal’s group. She has been at University

College London (UCL) for the past 10 years working within the

Department of Imaging Neuroscience which hosts the

Functional Imaging Laboratory (i.e. The FIL) and the Wellcome

Centre for Human Neuroimaging. There she is Professor of MRI

Physics and works with great colleagues whose expertise spans

cognitive and clinical neuroscience as well as computational

methods development.

Abstract

In this talk I will outline the benefits of mapping multiple physical MRI parameters because of

their distinct sensitivity to features of the underlying brain tissue microstructure. I will also

outline some of the potential artefacts and confounds that need to be corrected or

controlled for in order to get reliable and sensitive data from cohorts, including patients.



Dr. Bogdan Draganski

Keynote speakers

Abstract

I will summarise the current evidence for ageing associated brain atrophy patterns derived

from T1-weighted MRI to argue that unaccounted tissue changes might have obscured both

morphometry findings and provided interpretation. Then, I will present own findings on the

topic based on qMRI to conclude with a vision about the future of computational anatomy for

studying the ageing brain.

Bio

Professor Bogdan Draganski, native Bulgarian, is Consultant

Neurologist at the Department of Clinical Neurosciences,

University Hospital of Lausanne, Switzerland, Director of the

neuroimaging laboratory LREN and of the Departmental MRI

platform. After qualifying in Clinical Neurology in Germany he

spent time working on computational anatomy research in

neurodegenerative and movement disorders at the Institute of

Neurology, UCL London, UK followed by research at the Max

Planck Institute for Human Cognitive and Brain Sciences, Leipzig

Germany.



Synopsis

Parkinson Disease (PD) is the most common neurodegenerative movement disorder with a 1% prevalence

for the 60+ age groups. The disease is physiologically characterized by the death of  dopaminergic neurons

causing motor and balance disorders. Quantitative magnetic resonance imaging can be used to search for

potential PD biomarkers in the spinal cord. In this study, we acquired T2*-weighted data and computed

magnetization transfer ratio (MTR) in 79 patients. Results include regressions of age-corrected metrics on

the UPDRS score in several SC regions and suggest that qMRI is sensitive to microstructural changes in

patients caused by the disease. 

Synopsis

We used qMRI and [18F]UCBH-PET data to investigate the co-occurrence of demyelination, iron

accumulation, and loss of synaptic density in the brain which are AD risk factors. Univariate GLM analysis

shows a significant difference between two groups of AD patients and healthy controls in the hippocampus

for Mtsat (proportional to myelin) and PET_Vt maps (indexing synaptic density). Multivariate GLM resulted in a

significant difference at the voxel level (p<0.05) in the hippocampus. Canonical analysis reveals that an

increase in the iron level is associated with demyelination and synaptic loss bilaterally in the hippocampus.

Camille Coustaury, Caroline Landelle, Julien Doyon, Benjamin De Leener

Investigating demyelination, iron accumulation, and synaptic loss in Alzheimer’s

disease using multimodal imaging techniques

Trainee speakers

Soodeh Moallemian, Eric Salmon, Mohamed Ali Bahri, Nikita Beliy, Emma Delhaye,

Evelyne Balteau, Christian Degueldre, Christophe Phillips* & Christine Bastin*

Investigating demyelination, iron accumulation, and synaptic loss in Alzheimer’s

disease using multimodal imaging techniques

Aurélie Bussy, Raihaan Patel, Alyssa Salaciak, Sarah Farzin, Stephanie Tullo,

Sandra Pelleieux, Sylvia Villeneuve, Judes Poirier, John CS Breitner, Gabriel

A. Devenyi, PREVENT-AD Group, Christine L. Tardif, M. Mallar Chakravarty

Multivariate analysis of morphometric and quantitative magnetic resonance

imaging metrics in aging and Alzheimer's disease

Synopsis

Structural MRI has proven to be a valuable tool for studying the Alzheimer’s disease (AD) spectrum, however

morphometric measures lack neurobiological specificity. This may be aided by using a multivariate statistical

approach that integrates morphometric and qMRI tissue parameters. Here, we examine cortical and

hippocampal morphometry and microstructure (T1, T2*) across 168 individuals at different stage of the AD-

spectrum. Results demonstrate that cognitive decline is linked to morphometric alterations in the cortex and

with T1 and T2* increase in the hippocampus. Further, the hippocampus demonstrate spatially localized T2*

increase during the preclinical phase of AD suggesting that it could be an early biomarker of AD progression.
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Advanced susceptibility imaging

Dr. Jongho Lee
Professor, Department of Electrical and Computer Engineering, Seoul

National University, South Korea.

Applications of T2*/QSM in Parkinsonism

Dr. Stéphane Lehericy

Professor, Head of the Centre for NeuroImaging Research, Paris Brain

Institute, Salpetriere hospital, Sorbonne Université, Paris, France.

Ultrashort echo time magnetization transfer (UTE-MT) for deep brain

imaging

Humberto Monsivais

PhD Candidate in Medical Physics, Purdue University, USA

Pre- and post-processing method for resolution-free QSM

reconstruction using existing QSM networks

Sooyeon Ji

Ph.D. candidate, Seoul National University, South Korea

Orientation dependence of R2 relaxation in the newborn brain

Lara M. Bartels

 B.Sc., University of British Columbia, Canada
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Dr. Jongho Lee

Keynote speakers

Bio

Dr. Jongho Lee is Professor at the Department of Electrical and

Computer Engineering, Seoul National University. He received his

B.S from Seoul National University (1998) and M.S-Ph.D at

Stanford University (2007) all in Electrical Engineering. He

worked at National Institutes of Health as a research fellow

(2007 to 2010) and then at the Department of Radiology,

University Pennsylvania as Assistant Professor (2010 to 2014).

In 2014, he moved back to Seoul National University to join a

faculty position. He has been active in international societies,

chairing Electro-Magnetic Tissue Properties Study Group at

ISMRM, serving as an annual meeting program committee for

ISMRM, and working as an editorial board member of

NeuroImage, etc. He gave a number of invited presentations at

international workshops and conferences including a most

recent plenary talk at ISMRM (2021).

Abstract

Myelin and iron are important substances for normal functions of the brain. The changes in

their local concentrations have been reported in multiple brain disorders (e.g. demyelination

in multiple sclerosis and iron deposition in deep gray matter in Parkinson’s disease). Hence,

imaging their concentrations quantitatively using MRI allows us to monitor the condition of

the brain in-vivo and has been an important topic of research. In this presentation, I will

introduce an advanced magnetic susceptibility mapping method, which is referred to as χ-

separation, as a potential tool to quantitatively visualize myelin and iron in the brain. Physics

behind the imaging methods will be introduced and reconstruction will be followed. Finally,

validation using simulation and phantom are provided along with applications to in-vivo and

ex-vivo human brains and MS patients. 



Dr. Stephane Lehericy

Keynote speakers

Bio

Dr Stephane Lehericy is a professor at the Department of

Neuroradiology, Pitié-Salpêtrière Hospital, Paris, France. He

became the Director of the Neuroimaing centre at the Pitié-

Salpêtrière Hospital in 2007. Previously, he was a visiting

Assistant Professor at the Center for Magnetic Resonance

Research in Minneapolis, USA. 

His main research focuses on understanding the physiology of

motor control and pathophysiology of movement disorders. To

achieve that, he is using various neuroimaging tools such as

neuromelanin-sensitive MRI and quantitative MRI metrics.

Abstract

Parkinsonian syndromes present with degeneration of dopaminergic neurons in the

substantia nigra and iron overload in several regions of the brain. Neuromelanin-sensitive MRI

and R2*/QSM makes it possible to study these abnormalities. This presentation will detail the

main abnormalities observed in Parkinson's disease and atypical parkinsonian syndromes

using these techniques and their diagnostic and physiopathological interest.



Synopsis

Deep learning algorithms for QSM have demonstrated great potentials. However, it was reported that the

deep learning methods fail to reconstruct test data with resolution different from training resolution. In this

work, we propose a pre- and post-processing method for resolution-free reconstruction using QSMnet

trained at a single resolution.

Synopsis

We have established a novel 3D dual-echo UTE-MT imaging method to assess the locus coeruleus (LC)

hyperintense T1w signal by eliminating the ultra-short T2 constituents of the myelin signal via the

magnetization transfer (MT) technique. Our preliminary results show improved positive image contrast in

deep brain areas such as the substantia nigra (SN) and the LC. Other iron-rich areas in the basal ganglia

(globus pallidus and putamen) also showed improved contrast. 

Sooyeon Ji, Hyeonggeol Shin, Jongho Lee

Pre- and post-processing method for resolution-free QSM reconstruction using

existing QSM networks 

Trainee speakers

Humberto Monsivais, Xin Shen, Ali Caglar Özen, Serhat Ilbey,Diana Rotaru, Onur

Ozyurt, Zoe Kourtzi, Guy Williams,  Mark Chiew, Fethi Sila, Jessica Huber, Ulrike

Dydak, and Uzay Emir

Ultrashort echo time magnetization transfer (UTE-MT) for deep brain imaging

Synopsis

In this work the dependence of R2 relaxation on the orientation between white matter fibers and the main

magnetic field is studied in the near unmyelinated newborn brain. Models based on the susceptibility of

myelin yield good descriptions of R2 orientation dependence in adults. An opposite trend in orientation

dependence was observed in the newborn brain’s white matter. R2 orientation dependence in newborns

instead best described by a model of residual dipolar coupling.

Lara M. Bartels, Jonathan Doucette, Christoph Birkl, Yuting Zhang,

Alexander M. Weber, and Alexander Rauscher

Orientation dependence of R2 relaxation in the newborn brain



In vivo brain microstructure mapping for translational neuroimaging

Dr. Ileana Jelescu
Assistant Professor, Department of Radiology, Lausanne University

Hospital and University of Lausanne, Switzerland.

Diffusion MRI from micro- to macro- structure: application to multiple

sclerosis

Dr. Simona Schiavi
Post Doc, Department of Neuroscience, Rehabilitation, Ophthalmology,

Genetics, Maternal and Child Health (DINOGMI), University of Genoa, Italy.

Diffusion Tensor Imaging of Optic Neuropathies: A Critical Literature

Review

Austin Cooper

PhD student of McGill’s Integrate Program of Neuroscience 

Quantitative T2* as a potential marker of white matter hyperintensity

tissue damage severity

Olivier Parent

MSc student at McGill University, Canada.

Combining quantitative MR and symmetric fusion analysis to study

the “myelin” hypothesis of cognitive decline

Agnieszka Z Burzynska

Assistant Professor, Colorado State University, USA  

Discussion
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Diffusion MRI

Thursday October 27th (am) 



Dr. Ileana Jelescu

Keynote speakers

Bio

Dr. Ileana Jelescu is an Assistant Professor in the Department of

Radiology at Lausanne University Hospital and University of

Lausanne. She holds a Medical Physics degree from McGill

University, a PhD in MRI Physics from NeuroSpin/Université

Paris-Sud, and worked as a postdoc and research scientist at

New York University School of Medicine and the EPFL

(Switzerland). She is the recipient of an Eccellenza Fellowship

from the Swiss National Science Foundation and of a Starting

Grant from the European Research Council.  

Abstract

Diffusion MRI has the unique ability to inform about tissue features on the order of a few

microns, way below the image spatial resolution. In spite of this, the field of dMRI-derived

microstructure has faced challenges in its clinical translation beyond DTI. In this lecture, I will

present recent developments in mapping the microstructure of white and gray matter that

tackle the various aspects of the path towards clinical translation: accessible acquisition

protocol, robust parameter estimation and validation. Microstructure mapping shows great

potential in characterizing brain changes in neurological and psychiatric diseases. 



Dr. Simona Schiavi

Keynote speakers

Bio

Dr. Simona Schiavi is a Post-doctoral fellow in the Department of

Neuroscience, Rehabilitation, Ophthalmology, Genetics,

Maternal and Child Health at the University of Genoa in Italy. She

holds a Masters degree in Applied Mathematics from the

University of Genoa, and a PhD in Applied Mathematics to

Medicine from INRIA, Ecole Polytechnique - Paris Saclay. Dr.

Schiavi completed a Post-doc on diffusion MRI applied to

multiple sclerosis, and on developing multimodal microstructure

informed tractography. Her current work focuses on applying

multimodal microstructure informed tractography to study

multiple sclerosis.

Abstract

Multiple Sclerosis (MS) is a chronic inflammatory disease that is characterized by a broad

spectrum of pathological processes including inflammation, demyelination, axonal loss,

edema, and remyelination. Having a biomarker of these very different processes might help

in monitoring the different aspects of tissue damage underlying the progression of the

disease. Diffusion MRI is a non-invasive imaging technique that gives a measure of

incoherent spins displacement. In biological tissues, it gives a measure of water diffusion

characteristics and thus provides information about tissue microstructure. Moreover, it

offers a unique opportunity to reconstruct in vivo the major pathways of the brain and map

the human structural connectivity. In this talk, I will provide some examples of how we can

use this technique to characterize focal and diffuse tissue damage caused by MS, as well as

understand structural connectivity alterations.



Synopsis

Our systematic review specfic to DTI of optic neuropathies does the following: (1) Highlights a lack of

replicability that is found between the currently published optic neuropathy DTI studies (2) Points to the

most likely candidates for genuinely real DTI results (3) Provides potential cellular mechanisms associated

with the reviewed optic neuropathies (4) Makes suggestions for future research such that (a) Current

methodological weakness can be fixed (b) Evident knowledge gaps can be filled (c) More novel means of

diffusion based MRI techniques can be investigate further 

Trainee speakers

Mr. Austin Cooper, Mr. Maxim Tchernykh, Dr. Amor Shmue, Dr. Janine

Mendola

Diffusion Tensor Imaging of Optic Neuropathies: A Critical Literature Review

Agnieszka Z Burzynska, Andrea Mendez Colmenares

Combining quantitative MR and symmetric fusion analysis to study the “myelin”

hypothesis of cognitive decline

Synopsis

We are presenting a two-fold approach to overcome the limitations of the existing MRI studies of white

matter (WM) microstructure to understand the role of myelin and axonal integrity in cognitive decline in aging

and dementia. First, as no single technique can characterize the WM tissue, we are collecting a set of

quantitative MRIs, each sensitive to a different biophysical property of WM. Second, we leverage the

information across different data types using symmetric, data-driven fusion analysis (multiset Canonical

Correlation Analysis with joint Independent Component Analysis, mCCA+jICA)), which should allow for a more

precise in vivo identification of WM pathology. 

Olivier Parent, Aurélie Bussy, Gabriel A. Devenyi, Stephanie Tullo, Alyssa

Salaciak, Saashi A. Bedford, Sarah Farzin, Marie-Lise Béland, Vanessa

Valiquette, Christine L. Tardif, Mahsa Dadar, Mallar Chakravarty

Quantitative T2* as a potential marker of white matter hyperintensity tissue

damage severity

Synopsis

 To investigate which MRI images are sensitive to meaningful variations in tissue damage within white matter

hyperintensities (WMHs), we assessed the relationships of 6 WMH signal measures (T1w, T2w, T1w/T2w

ratio, FLAIR, qT1, qT2*) with adverse neurobiological and clinical outcomes. We discovered that the qT2*

signal is a potential marker of WMH tissue damage as it was consistently related to atrophy (particularly in

the medial temporal lobe), cognition, clinical group along the Alzheimer's Disease spectrum, and

cardiovascular risk factors (particularly high cholesterol). 



Quantitative MRI-based mapping of cerebrovascular reactivity:

recent advances

Dr. Jean Chen

Associate Professor, Medical Biophysics and Biomedical Engineering at

University of Toronto, Canada.

Clinical cerebrovascular reactivity mapping to improve care in

patients with cerebrovascular disease

Dr. Manus Donahue

Professor and Assistant Vice Chair for Research, Department of

Neurology, Vanderbilt University Medical Center, Nashville, USA.

A robust method for estimating CVR dynamics from breath-hold BOLD

data without end-tidal carbon dioxide recordings

Nuwan D. Nanayakkara

Dr, PhD from Rotman Research Institute,Toronto, Canada.

Longitudinal monitoring of synaptic health following a stroke using

[18F]-SynVesT-1 PET and chemical exchange saturation transfer

(CEST) MRI

Qi Qi

Post-doctoral Associate at Western University, Canada.

Development and validation of an image reconstruction pipeline to

assess brain oxygenation in neonatal asphyxia using quantitative

susceptibility mapping (QSM)

Daniel Ridani

Master student, Polytechnique Montreal, Canada.

Discussion

01:30-02:00 pm (ET)

02:00-02:30 pm (ET)

02:30-02:45 pm (ET)

02:45-03:00 pm (ET)

03:00-03:15 pm (ET)

03:15-03:30 pm (ET)

Vascular Imaging (Cerebral vascular reactivity)

Thursday October 27th (pm) 
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Dr. Jean Chen

Keynote speakers

Bio

Dr. Jean Chen is an Associate Professor in the Department of Medical

Biophysics and Biomedical Engineering, University of Toronto. She is a

Senior Scientist at the Rotman Research Institute and Tier II Canada

Research Chair in Neuroimaging of Aging. She obtained a MSc (2004)

in Electrical Engineering from the University of Calgary, and a PhD

(2009) in Biomedical Engineering from McGill University, as well as a

postdoctoral fellowship at the Martinos Center for Biomedical

Imaging. The research in the Chen Lab involves resting-state

functional MRI, arterial-spin labeling MRI, cerebrovascular-reactivity

mapping, diffusion MRI and simultaneous EEG-fMRI to understand the

link between brain microstructure, metabolism and vascular health in

healthy aging, mild-cognitive impairment, late-life depression,

hypertension, diabetes, and stroke. 

Abstract

Cerebrovascular reactivity (CVR) mapping using MRI is increasingly finding clinical applications. In

this talk, we will discuss recent advances in quantitative CVR mapping using MRI, specifically (1) the

choice of imaging contrast; (2) methods without gas challenge; (3) the utility of dynamic CVR. 



Dr. Manus Donahue 

Keynote speakers

Bio

Manus J. Donahue was trained in Physics (BS) and Philosophy (BA) at

Duke University, Biophysics (PhD) at the Johns Hopkins University

School of Medicine, and completed a fellowship in Neurology at

Oxford University. He is a Professor of Neurology and Assistant Vice

Chair for Research at Vanderbilt University Medical Center. He also

holds an MBA and is CEO and president of Biosight LLC, which

operates as a clinical research organization. His interests are to

develop and apply novel imaging approaches of the circulation, and he

works closely with academic and industry partners to incorporate

new measures of tissue physiology as endpoints in clinical trials and

as part of standard-of-care protocols for diagnostic imaging.

Abstract

This talk will focus on considerations for performing vascular reactivity mapping with respiratory

stimuli in the clinic to improve care in patients with cerebrovascular diseases. A focus will be on

patients where existing diagnostic procedures are not sufficient to inform care (e.g.,

atherosclerotic and non-atherosclerotic intracranial vasculopathies) and an overview of how

cerebrovascular reactivity mapping is being used to triage patients for therapies, and evaluate the

impact of these therapies, will be discussed. The talk will also discuss administrative issues with

providing cerebrovascular reactivity mapping as standard-of-care, including data on safety, billing,

and relevance to prognosis. Finally, the talk will cover gaps in translation and ongoing opportunities

for growth and collaboration.



Synopsis

Following a stroke, excess glutamate is released, often leading to a vicious cycle of glutamate excitotoxicity

and synaptic degeneration. We could gain valuable information about synaptic deficit within the surrounding

microenviornment as well as changes in synaptic integrity after a stroke utilitzing multimodal imaging of

CEST MRI and PET.

Qi Qi, Matthew Fox, Ruo Yan Chen, Heeseung Lim, Justin Hicks, Austyn

Roseborough, Lynn Wang, Shawn Whitehead, Jonathan D. Thiessen, Taylor

W. Schmitz

Longitudinal monitoring of synaptic health following a stroke using [18F]-

SynVesT-1 PET and chemical exchange saturation transfer (CEST) MRI

Synopsis

Cerebrovascular reactivity (CVR) can be estimated from BOLD data in response to a vasoactive stimulus

such as a breath-hold (BH) task using a sinusoid through regression or correlation with the stimulus. We

proposed a robust approach for estimating CVR using information from the frequency spectrum of BOLD

data, without modelling or correlations. We can also estimate CVR time delay differences using the BOLD

signal phase relative to a reference point (such as the respiratory belt signal). We demonstrate our pipeline

in18 healthy subjects.

Trainee speakers

Nuwan D. Nanayakkara, Liesel-Ann Meusel, Nichole Anderson, J. Jean

Chen

A robust method for estimating CVR dynamics from breath-hold BOLD data

without end-tidal carbon dioxide recordings

Daniel Ridani, Noée Ducros-Chabot, Elana Pinchesfsky, Mathieu Dehaes,

Benjamin De Leener

Development and validation of an image reconstruction pipeline to assess brain

oxygenation in neonatal asphyxia using quantitative susceptibility mapping (QSM)

Synopsis

Neonatal asphyxia is a medical condition that causes a lack of oxygen in the newborn brain, which may lead to

adverse neurodevelopmental outcomes. Magnetic resonance imaging (MRI) provides high quality images of

the brain tissue, which can be used to identify a vast variety of brain injuries and abnormalities. Quantitative

susceptibility mapping (QSM) is an MRI tool to quantify brain oxygenation. In this study, we developed a

pipeline that compared several QSM reconstruction methods using different metrics in data acquired in

sixteen patients following neonatal asphyxia. For each method, QSM images were generated and compared,

and oxygenation values were estimated in specific regions of interest. Our preliminary data suggest that

image quality and subsequent oxygenation values depend on the reconstruction method.



Myelin Water Imaging

Dr. Cornelia Laule
Associate Professor, Department of Radiology and Pathology &

Laboratory Medicine, International Collaboration on Repair Discoveries,

University of British Columbia, Canada.

White matter matters in normative aging and dementias: New

insights using advanced qMRI

Dr. Mustapha Bouhrara
Stadtman Principal Investigator, MRPAD Unit, National Institutes of Health

(NIH), USA.

Cycle GANs for FLAIR brain scans synthesis from conventional T1w

MRI and qMRI

Elizaveta Lavrova

MSc, PhD candidate, University of Liège, Liège, Belgium.

Rapid myelin water fraction mapping through the combination of

neural network and under sampled mcDESPOT data

Zhaoyuan Gong

Post-doctoral researcher at the National Institute on Aging,  USA.

Optimization of acquisition parameters for cortical inhomogeneous

magnetization transfer (ihMT) imaging

Christopher Rowley

Post doctoral Researcher, McGill University, Montreal QC, Canada.

Discussion

10:00-10:30 am (ET)

10:30-11:00 am (ET)

11:00-11:15 am (ET)

11:15-11:30 am (ET)

11:30-11:45 am (ET)

11:45-12:00 am (ET)

Myelin Water Imaging

Friday October 28th (pm) 



Dr. Cornelia Laule

Keynote speakers

Bio

Dr. Cornelia (Corree) Laule is a physicist, an Associate Professor

in the Departments of Radiology and Pathology & Laboratory

Medicine, Vice Chair of Research in Radiology, and an Associate

Director of the International Collaboration on Repair Discoveries

at the University of British Columbia. She has been involved with

nuclear magnetic resonance and magnetic resonance imaging

research for 25 years. She heads an interdisciplinary magnetic

resonance research program in spanning technical innovations

to clinical translation. She is interested in understanding the

microstructural and pathological determinants which govern T1

and T2 relaxation measures in central nervous system tissue.

Her primary areas of research are multiple sclerosis and spinal

cord injury, and she has extensive experience in imaging both in

vivo and post mortem brain and spinal cord, with emphasis on

characterizing myelin. She is passionate about science

communication and leads initiatives to increase diversity in

STEM, emphasizing women and Indigenous peoples.

Abstract

Multiple sclerosis (MS) is a chronic disease of the central nervous system which causes

inflammation, demyelination and axonal loss. The usefulness of conventional MRI for

providing information about MS is limited because it is (1) not able to depict the specific type

of pathological processes occurring in focal areas of damage, and (2) insensitive to subtle

tissue changes occurring in areas which appear otherwise normal. Myelin water imaging can

provide more specific information about myelin damage and repair in MS. This talk will provide

an overview of myelin water imaging histological validation and in vivo application studies in

MS brain and spinal cord.



Dr. Mustapha Bouhrara 

Keynote speakers

Bio

After finishing his undergraduate degree in physics in Morocco,

Mustapha moved to France where he obtained his Master

degrees and a Ph.D. in biophysics and magnetic resonance

imaging in 2012. He was a Postdoctoral Visiting Fellow,

Research Fellow, and Staff Scientist at the NIA/NIH from 2012

until 2020. In 2020, Mustapha obtained the Stadtman

Investigator Award. He is currently serving as a Tenure Track

Investigator and the Chief of the Magnetic Resonance Physics

of Aging and Dementia Unit at the NIA/NIH.

Abstract

Recent advances in acquisition strategies, signal modeling, and sequence pulse paradigms

have positioned MRI as a powerful noninvasive modality to studying biological tissue, from

muscle to central nervous system, from mice to human, and from in-vitro to in-vivo,

exhibiting extraordinary sensitivity and specificity in differentiating normal from abnormal

cell-level processes. These techniques are based, but not limited to, on multicomponent

relaxometry or diffusion, magnetization transfer, high-dimensional imaging, susceptibility

imaging, cerebrovascular functioning, etc. The purpose of my talk is to provide an overview

about some of these advanced MRI techniques, and their application to provide new insights

into white matter maturation and degenerations.



Synopsis

Myelin water fraction (MWF) map provides a direct assessment of myelin content. The widely utilized method

is the multicomponent analysis of T2 relaxation times and MWF is determined by the fraction of the fast-

relaxing component. However, using either conventional or advanced methods, such as the BMC-mcDESPOT,

requires prolonged acquisition and computation times, hampering their integration in clinical investigations.

In this work, we propose several artificial neural network models to derive MWF maps from either fully

sampled or under sampled mcDESPOT data. This work opens the way to further practical and rapid MWF

imaging developments.

Synopsis

Whereas qMRI is a novel effective tool for brain tissues characterization, some of the analysis steps still rely

on conventional MR sequences to highlight regions of interest in patients’ brain. Though, clinical acquisition

protocol may be incomplete and some contrast missing. Recently, deep learning models were applied for

synthetic data generation, including style transfer tasks, allowing for cross-modality data generation. In this

work, we implement cycle-consistent generative adversarial networks to generate FLAIR scans from qMRI

maps and separately from conventional T1w MRI. We compare image quality scores as well as lesion load

being a clinically relevant variable. 

Zhaoyuan Gong, Nikkita Khattar, Matthew Kiely, Curtis Triebswetter,

Maryam H. Alsameen, and Mustapha Bouhrara

Rapid myelin water fraction mapping through the combination of neural network

and under sampled mcDESPOT data

Trainee speakers

Elizaveta Lavrova, Henry Woodruff, Emilie Lommers, Pierre Maquet,

Philippe Lambin, Christophe Phillips

Cycle GANs for FLAIR brain scans synthesis from conventional T1w MRI and qMRI

Christopher Rowley, Jennifer Campbell, Ilana Leppert, Bruce Pike, Christine

Tardif

Optimization of acquisition parameters for cortical inhomogeneous magnetization

transfer (ihMT) imaging

Synopsis

Imaging biomarkers with increased myelin specificity are needed to better understand the complex

progression of many neurological disorders. Inhomogeneous magnetization transfer (ihMT) imaging is an

emergent technique with a high degree of specificity for myelin content but suffers from a low signal-noise

ratio (SNR). In this study, numerical simulations using Bloch-McConnell equations were used to uncover

acquisition parameters that provide optimal ihMT SNR for high resolution cortical ihMT imaging. The

simulation results were used to select a 1 mm isotropic ihMT protocol that can be acquired in under 20

minutes. These findings will permit the use of myelin-specific, high-resolution imaging to study the

complexities of cortical microstructure in vivo.



Reproducibility and the future of qMRI research

Dr. Nikola Stikov

Associate Professor of Biomedical Engineering; École Polytechnique /

Montreal Heart Institute, University of Montreal, Montreal, Canada.

Inter-site variability in qMRI: Insights from a multi-site R1

investigation

Stella Heo

Master's student at the McMaster University, Hamilton Ontario, Canada.

Discussion and final remarks

01:30-02:00 pm (ET)

02:00-02:15 pm (ET)

02:15-02:30 pm (ET)

Reproducibility in qMRI

Friday October 28th (pm) 



Dr. Nikola Stikov  
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Bio

Dr. Nikola Stikov is associate professor of Biomedical Engineering, a
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Abstract

Transparency in science is an essential goal, but there are differing opinions on how open our

science really should be. The questions surrounding open science and research transparency are

particularly relevant for fields like magnetic resonance, in which much of the innovation over the

past 50 years has been driven by intellectual property and a tight link between industry and

academia.

This talk will illustrate how transparent development ecosystems can facilitate the standardization

and reproducibility of MRI at multiple levels. The first part of the talk will outline the basic principles

of reproducible research, with examples contributed by the wider MR community. The second half

will focus on quantitative MRI and the need to peek inside the vendor-supplied black boxes that

generate the numbers. The goal is to encourage researchers to collaborate on open-source

software and vendor-neutral sequences to level the field for MR quantification.

Few would disagree that reproducibility accelerates scientific progress, as well as its translation to

clinical practice. As tectonic technological changes shape research in the 21st century, we need to

be careful not to damage its foundations, and instead focus on aspects of open science where we

can reach consensus. The open‐science movement needs to pick its battles. The battle for

reproducible research is one that it cannot afford to lose.



Synopsis

Quantitative MRI (qMRI) metrics such as R1 are suitable for multi-site investigations because they are

physical quantities that can be measured and reproduced at a given field strength regardless of the scanner

used for data acquisition once differences in acquisition settings are properly account for. Here, we illustrate

inter-vendor as well as intra-vendor differences in R1 values estimated using whole-head images collected

at two inversion times that persist even after accounting for B1+ transmit fields and different pulse

sequences used across three sites. 
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