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Data Visualization leads to insights

● Novel, interactive visualization of 
neuroimaging data can advance:

○ Patient education

○ Clinical insights

○ Image analysis capabilities

BACKGROUND
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Reveal the topology and temporal nature of MS 
disease progression 
● increase in lesion count:

○ A new lesion, OR

○ A lesion partially 
remyelinating and splitting 

● decrease in lesion count:
○ A remyelinated lesion, OR

○ Two lesions merging 
together

● 3D temporal model could 
resolve ambiguity → 

OBJECTIVE
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Represent imaging data as a graph

● Explicitly encode spatial and 
temporal relationships between 
voxels 

● Exposes method for efficient 
queries of these relationships

● Leverages analytics that are 
uniquely enabled by graph 
algorithms 

APPROACH
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Internal graph representation of an MRI: voxel at x,y,z=1,1,1 is 
a neighbor of voxel 1,1,2



Graph modeling and analysis on the cloud

● Graph modeling strategy:
○ X, Y, Z and time relationships encoded on 

a per-voxel basis
○ Extract spatial and temporal lesion 

communities  
○ Graph queries to identify lesion surface 

nodes and connect lesions over time

● Benefits of the cloud:
○ Analyze data at scale
○ Access visualization on the browser from 

any device
○ Can support multiple users at once

IMPLEMENTATION
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Lesion evolution 
over time

● Enables user to view and 
interact with lesion 
changes over time

● See how lesions change 
relative to one another 
and relative to brain 
anatomy 

RESULTS
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RESULTS
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Lesion evolution over time: alternate view

A lesion splitting 
into 2 lesions 
over time



Graph visualization resolves lesion count ambiguities 

● Can quickly resolve temporal lesion 
count ambiguities visually

● Can also compute metrics:

○ Volumetrics per lesion

○ Shape Analysis per lesion

○ Texture Analysis per lesion

DISCUSSION
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Visualizing quantitative lesion metrics in the clinic 

● Educational tool for patients 

● Improve understanding of 
quantitative metrics in MRI reports 
(see poster P0590) with an 
accompanying visualization for 
neurologists

NEXT STEPS
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Questions? 
Contact us: dhughes@octavebio.com, akeshavan@octavebio.com

Visit additional posters with Octave Bioscience
P0055 P0063 P0082 P0091 P0583 P0590

lesion evolution over four time points show consolidation
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