
Illuminating 
Recovery Pathways: 

Magnetic Resonance Tractography in 
Neuroprognostication and Bioethical 

Decision-Making
Jorge Carrizosa MD, MS, NVS

Bogotá, Colombia

A
m

er
ic

an
 S

oc
ie

ty
 o

f N
eu

ro
im

ag
in

g

49
th

 A
nn

ua
l M

ee
tin

g



Disclosures

Nothing to disclose.

American Society of Neuroimaging

49th Annual Meeting



American Society of Neuroimaging - 49th Annual Meeting



American Society of Neuroimaging - 49th Annual Meeting



American Society of Neuroimaging - 49th Annual Meeting



American Society of Neuroimaging - 49th Annual Meeting



American Society of Neuroimaging - 49th Annual Meeting



Schrödinger’s ICU?
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ILLUMINATING 
RECOVERY PATHWAYS

01

02

MRT for Neuroprognostication
Magnetic Resonance Tractography (MRT) is pivotal in 
neuroprognostication, assessing global white matter 
damage in patients with disorders of consciousness from 
focal brainstem injuries.

Aiding Bioethical Decisions
This advanced imaging helps illuminate recovery paths, 
aiding in bioethical decision-making.
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DIFFUSION MRI TRACTOGRAPHY: A WINDOW 
INTO CONNECTIVITY

Tractography offers a non-invasive 
window into structural 

connectivity, enabling the mapping 
of critical neural pathways and 

consciousness networks.

Diffusion Tensor Imaging (DTI) 

measures water molecule diffusion 

along white matter tracts. Key metrics 

include FA (fractional anisotropy) and 
MD (mean diffusivity).

Tractography enables non-invasive 
visualization of structural 

connectivity, which is vital for mapping

consciousness networks.

DTI Principles

Recent breakthroughs include the use 

of real-time ICU applications and 

high-resolution imaging from advanced 

3T MRI systems for better diagnostics.

Analysis is now significantly enhanced 

by AI and machine learning 
algorithms, improving the detection 

and mapping of neural pathways.

Clinical & 
Analytical Advances
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Ascending Reticular Activating System
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Ordónez-Rubiano E, et al. (2017) Reconstruction of the Ascending Reticular Activating System with Diffusion Tensor Tractography in Patients with a Disorder of 
Consciousness after Traumatic Brain Injury. Cureus 9(9): e1723. DOI 10.7759/cureus.1723
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TRACTOGRAPHY IN 
NEUROPROGNOSTICATION

“The DMN may play a role in various 

facets of internal or self-directed 

thinking, featuring central nodes 

located in the posterior cingulate 

cortex and the medial prefrontal 

cortex,”

Default Mode Network

Prognostic Implications
This multimodal approach is vital for neuroprognostication. The preserved 
DMN offers hope for recovery, while fMRI results clarify the patient's non- 
responsive state, guiding future clinical decisions.
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Egawa S, Ader J, Claassen J. Recovery of 
consciousness after acute brain injury: a 
narrative review. J Intensive Care. 2024 Sep 
26;12(1):37. doi: 
10.1186/s40560-024-00749-9.



American Society of Neuroimaging - 49th Annual Meeting

Amiri M, Et Al. Brain. 2023 Jan 5;146(1):50-64. doi: 
10.1093/brain/awac335.



American Society of Neuroimaging - 49th Annual Meeting



DEEP LEARNING IN TRACTOGRAPHY

Explore how deep learning models 
analyze CT scans for tractography, 
providing key insights for predicting 

patient motor outcomes.

NN-U-Net for CST 
Segmentation
The NN-U-Net model is used to 

automatically segment corticospinal 

tracts (CST) directly from diagnostic CT 

scans, enabling detailed analysis.

This deep learning technique offers a 

powerful and non-invasive way to 

visualize critical neural pathways.

Prognostic Value of CST 
Integrity
Metrics derived from segmentations, 

which quantify CST integrity, have 

been shown to be significant predictors 

of motor function recovery.

This approach provides clinicians with 

valuable prognostic information early 

in the patient's diagnostic journey.
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Thank you!
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