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Introduction

Diffusion MRI

» Non-invasive imaging techniquel

> Helps us understand white matter integrity in infants?

» Predicts the diffusivity direction along the white matter

fiber tracks?



Goal

Learn Python coding Write DTI reconstruction Understanding the brain Democratize the

code with Python development in infants knowledge



Hypothesis

» Baby development could be characterized by a difference in diffusion MRI

(DTI metrics)

What we expect

» Brain fibers in neonatal will mature over time and increase in anisotropic

diffusion (FA value).

» AD, RD and MD metrics will decrease with gestational age



Method

Data acquisition /
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» 45 participants (9 groups) » Scanned post-birth > Term babies (= 37 weeks*): 23

> Scanned from 34 to 42 weeks*

* Every week is referred to as gestational age


http://www.developingconnectome.org/data-release/second-data-release/

Method

Diffusion-Weighted Images (DWIs)
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* sub-B037S1, 30 weeks (birth age), 33 weeks (scan age)



Method

Diffusion Tensor Imaging /

reconstruction

AD RD MD FA Colored FA

Diffusivity Diffusivity 1 to Mean diffusion Primary fiber Diffusivity
along the fiber the fibers in all directions bundles direction

* sub-CC00063ANO06, 35.1 weeks (birth age), 35.7 weeks (scan age)



Method

Region of interests (ROISs)

Cortical gray
matter

‘ White Matter

Deep gray
matter

* dHCP atlas, 36 weeks



Results
DTI reconstruction

Mouse brain

Monkey brain

* Mouse data was scanned at the Montreal Heart Institute, monkey data was from open fMRI (online)
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Results
DTI reconstruction

AD

35 weeks

40 weeks

sub-CC00063ANO0G6, 35.1 weeks (birth age), 35.7 weeks (scan age)
sub-CC00586XX18, 40.1 weeks (birth age), 40.2 weeks (scan age)
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Results

Averaged MD metric Averaged AD metric /
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Conclusion

» dMRI can be used to access the brain tissue

development

» Tracking infant development

» Younger babies have higher brain diffusivity
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compared to older babies

» Older babies have higher anisotropic diffusion
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characterized by an increase in myelination SCAN ME to get SCAN ME to get
access to our access to our
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