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Measurements for g-ratio quantification
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g-ratio: model vs reality
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g-ratio: measurement options
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Not all g-ratio measures are equal

Circle Ellipse
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Bertrand’s Paradox (Probability)




g-ratio: less circular - greater variation

g-ratio:

dimensionless-measure of myelin ?
or
iIndicator for optimal sighal conductivity ?

For equivalent measured g-ratios, do these geometries produce equivalent conductivity?




Working group for the myelin g-ratio consortium

Group consensus manuscript in development

Delphi survey

Topics for open consensus
 Suitable microscopy modalities
* Recommended practices for:

Project Lead: Armand Collin

. measurements
. tools
* Handling artefacts, oblique sections

* Quality assurance, reporting Senior PI: Julien Cohen-Adad
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But are aggregate g-ratio measures
and accurate?




On validation and reproducibility of gMRI measures
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T, challenge: validating accuracy (phantom)

2500

NIST phantom
> known T, (ground truth) %\2000

:‘:1500

T, range at 3T g

> 700 ms to 1500 ms 7 1%

o - Inter-sites
Measured vs. reference Intra-sites
> Removes aoo 500 1000 1500 2000 2500
> Tests accuracy, not spread Reference T, (ms)

rrsg2020.dashboards.neurolibre.org


https://rrsg2020.dashboards.neurolibre.org/

T, challenge: testing reproducibility (in vivo)

Real brains 2250

o Inter-sites
2> No ground truth _ ;.| Intra-sites

-> Tests & ieon
=

1250

Independent vs. coordinated sites 1000 i
750 ‘>

> Inter-sites: 2x variability

(B) Genu Splenium cGM Deep GM

A paper is not enough
> files (per vendor)
> Vendor-neutral sequences (across vendors)

rrsg2020.dashboards.neurolibre.org
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CNeuroMod: single-scanner longitudinal design
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CNeuroMod: pushing reproducibility to its limit (myelin)
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CNeuroMod: pushing reproducibility to its limit (axon)

FA, MD, RD: all

All : detectable subject

variability

> axon biomarkers: longitudinally stable
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Concluding remarks

Quantitative MRI: can be reproducible and accurate

validation

-> but nho consensus yet on how to measure it



Open-source tools

MRI Histology

o0
cho AxonDeepSeg

Myellracer




Acknowledgments

ISMRM T, Challenge

Ecem Bozkurt
Madeline Carr
Marco Castellaro
Julien Cohen-Adad
Luis Concha
Mariya Doneva
Seraina A. Dual
Alex Ensworth
Alexandru Foias
Véronique Fortier
Refaat E. Gabr
Guillaume Gilbert
Carri K. Glide-Hurst
Matthew Grech-Sollars

S
&3
L ] .?..

Siyuan Hu
Oscar Jalnefjord
Jorge Jovicich
Agah Karakuzu
Kubra Keskin
Peter Koken

Anastasia Kolokotronis

Simran Kukran
Nam G. Lee

Ives R. Levesque
Bochao Li

Dan Ma

Burkhard Madler
Nyasha G. Maforo

Jamie Near

Erick Pasaye
Alonso Ramirez-
Manzanares

Ben Statton
Christian Stehning
Nikola Stikov
Stefano Tambalo
Ye Tian
Chenyang Wang
Kilian Weiss
Niloufar Zakariaei
Shuo Zhang
Ziwei Zhao

N=UROMOO [Université rpn

THE COURTOIS PROJECT
ON NEURONAL MODELLING

de Montréal

Myelin g-ratio consortium

Intakhar Ahmad Robert D Fields Pablo Paez
Chidozie Anyaegbu Melinda Fitzgerald Alan Peterson
Petra M Bartmeyer Victor Friedrich Brian Popko

Anne Boullerne Alexander Gow James Salzer

Mary Bunge Leif Havton Alejandra Sierra
Arthur Butt Ragnhildur Nikola Stikov
Julien Cohen-Adad Thdéra Karadottir Peter Stys

Armand Collin Grahame Kidd Sebastian Timmler
Daniel C6té Maarten Kole Bruce Trapp

lan Duncan Taras Kotyk Stephen Waxman
Jeffrey Dupree Lin Mei Brad Zuchero

Wiebke Mobius
Siawoosh Mohammadi

Douglas Feinstein
Guoping Feng

Centre intégré
universitaire de santé
et de services sociaux
du Centre-Sud-
de-I'lle-de-Montréal

Québec @

- @ POLYTECHNIQUE

NeuroPon
- -
g ~#== MONTREAL j




	Slide 1: Validation and reproducibility in quantitative imaging of myelin microstructure
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10: MRI
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19

