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INTRODUCTION RESULTS CONCLUSIONS

*Water diffusion anisotropy in neurons is an indirect measure of *SNR analysis of mean signal in white matter regions (Fig.1.) revealed that the optimal b-value is l§ <SNR analysis revealed the optimal parameters, which can be used
microstructural properties that can provide information about structural 2000 s/mm2 and that the optimal ratio of isotropic to linear scans was a function of v-value to maximize image quality without increasing scan time; note that
changes caused by injury or disease (~1.6 at b=2000 s/mm?) both the b-value and the ratio of isotropic to linear scans can be

-Fractional anisotropy (FA) is a diffusion MRI (dMRI) metric of : tuned prior to imaging

anlsotropy, however, it is sensitive to crossing neuron fibers, reducing ’. .|mages acquired using the Optimised protoco| had high quahty and
its specificity to structural changes [1] : . depicted strong contrast between brain regions with highly

Microscopic fractional anisotropy (UFA) is an alternative method to | o anisotropic water diffusion (white matter), moderately anisotropic
measure diffusion anisotropy without sensitivity to neuron fiber / ¥ regions (grey matter), and isotropic regions (cerebrospinal fluid)

orientation. uFA imaging techniques can be classified into: *The next step will be to compare our uFA protocol with either DDE or

DIVIDE to determine if measurements are biased

SNR [a.u.]

1. Constrained fitting techniques that have been shown to yield

biased measurements [2 : e
2] *In the future, we will use the optimised protocol to study neuron

The computationally-intensive diffusional variance decomposition Figure 2. Sample FA and uFA microstructure in patients with neurodegenerative diseases such as
(DIVIDE) technique [3] _ images from one of the multiple sclerosis

Double diffusion encoding (DDE) techniques that utilize _ volunteers. Note that uFA is

asymmetric pulse sequences that may be prone to concomitant , relatively homogeneous in
field artefacts [4] / , 1000 white matter brain regions, REFERENCES
n

isol lin b-value [s/mm?] whereas FA varies due to —
[1] Basser PJ, Mattiello J, LeBihan D. MR diffusion tensor spectroscopy and imaging.

Figure 1. SNR of uFA as a function of b-value and the ratio of crossing fiber effects Biophys J. 1994;66(1):259-67.

The obiecti f this stud tod | linicallv-viabl FA isotropic to linear scans (n,'so/n{m)- The highest SNR occurs when [2] Henriques RN, Jespersen SN, Shemesh N. Microscopic anisotropy misestimation in
. e 0 jeclive o I.S study iNaS 0 .eve op a clinically-viabie g b-value is approximately 2000 s/mm2 and when niso/n!in =1.6 spherical-mean single diffusion encoding MRI. Magn Reson Med [Internet]. 2019 Jan 16;
imaging protocol with <5 min scan time Available from: http://doi.wiley.com/10.1002/mrm.27606

*White matter regions with known crossing neuron fibers do not appear hypointense as they do [3] Lasi¢ S, Szczepankiewicz F, Eriksson S, Nilsson M, Topgaard D. Microanisotropy
M ETHO DS in FA images (ng 2 ) imaging: quantification of microscopic diffusion anisotropy and orientational order parameter
T by diffusion MRI with magic-angle spinning of the g-vector. Frontiers in Physics [Internet].

*We developed a technique to estimate uFA based on the difference -Images acquired using an optimised protocol (Fig.3.) showed high contrast between regions 2014;2. Available from: http:/journal.frontiersin.org/article/10.3389/fphy.2014.00011/abstract

between linear (unidirectional) and isotropic (omnidirectional) diffusion- B ith different water diffusion anisotropy properties and high SNR [4] Szczepankiewicz F, Westin C, Nilsson M. Maxwell-compensated design of asymmetric
encoded MRI images [5] gradient waveforms for tensor-valued diffusion encoding. Magn Reson Med. 2019 May

o T ; 1 31,82(4):mrm.27828.
*Four volunteers were recruited and full-brain images were acquired at

b-values between 0 and 3000 s/mm? with increments of 500 s/mm?2; 6
linear and 6 isotropic images were acquired at each b-value

*The SNR of uFA was derived using first principles and signal from e e | | | . i Acknowledgements Contact Information
white matter regions and was used to determine the optimal ratio of Xi N9 o E% 1 ¥ % T s :

isotropic to linear scans and the optimal b-value to maximize image - sSEde & % U -~ k ' }
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«A protocol was developed using the optimal parameters and the same WA &0 by " - — OGS Program Email: narezza@uwo.ca

four volunteers were imaged in a preliminary trial; the total scan time _ | . _ _ o B - C AN Site: linkedin.com/in/nicoar
was 4 minutes per full-brain acquisition at a 2x2x2 mm?3 resolution Figure 3. Sample uFA images from the volunteers acquired using an optimised protocol ra | ns
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