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Why FINGERPRINT?

pattern unique

?



Magnetic Resonance Imaging - MRI

Makes an image from tissue properties
parametric maps



Magnetic Resonance Imaging - MRI
Makes an image from tissue properties

Functional MRI

Intensity =
Oxyhemoglobin to deoxyhemoglobin 
ratio (BOLD) = Brain activity

Diffusion Weighted MRI

Intensity = 
how much water diffuses 
along a specific axis

T1 weighted T2 weighted

fMRI
dMRI
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High linear correlation = 
High functional connectivity 

Low linear correlation = 
Low functional connectivity 

[Biswal 1995]

Functional MRI
Connectivity



[http://qims.amegroups.com/article/view/1315/1771]

[Behrens 2007]

Structural connectivity = “trackability” of streamlines

Diffusion MRI Connectivity



segmentation 
preprocessing

Functional 
connectome 

Structural
connectome 

preprocess/tractography

T1weightedfMRI dMRI

Patterns!



2015

• 126 subjects
• Different types of scans
• Different subsets of regions

Are the patterns UNIQUE to individuals?
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Why am I interested in brain fingerprinting?



temporal lobe epilepsy (TLE)

STRUCTURE

METABOLISM

ELECTROPHYSIOLOGY
SEIZURE SYMPTOMS



2017

2021

Improvements in identifying the focus have not led to better outcomes



How does a focal seizure affect the rest of the brain?

Equal to all regions, transient

Along pre-existing, fixed 
paths

specific, along unique path, transient

Unique paths, progressive



Networks evolve prior to surgery



Our hypothesis – The temporal lobe epilepsy FINGERPRINT

A pattern of network connections in the brain at 
the time of surgery that will result in seizure free 
outcome

The focus may be the same, but the connections are different





Seizure free

Much improved

No improvement



Seizure free Much improved No improvement

?

Different from 
pattern in various 
ways.

Multi focus?
Bilateral?
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Seizure free



Seizure free

Much improved No improvementNow to test this!



Similarity to fingerprint indicates better chance of good outcome.

Quantify similarity using 2 distances – Euclidean and Mahalanobis
for magnitude and pattern

functional and structural connectivity distance

Also calculate total distance

ED=2.2

M=21.5



Similarity to fingerprint indicates better chance of good outcome.

Quantify similarity using 2 distances – Euclidean and Mahalanobis
for magnitude and pattern

functional and structural connectivity distance

Also calculate Total distance from (0,0) in plot

E+
M

E+M



Observations:
Functional vs. structural
I and II mixed
Few outliers

Testing data



p<0.005

Patients with seizure recurrence have larger total distance from TLE fingerprint.

- Not in functional, structural, Euclidean or Mahalanobis only



temporal lobe epilepsy (TLE)

STRUCTURE

METABOLISM

ELECTROPHYSIOLOGY
SEIZURE SYMPTOMS



Identify Focus + Networks

Focus resected + 
networks altered

Long Term Outcome
≥ 3 years

Moving forward

??

MEDS

SZS

AGE

REORG?

MEDS

??

Surgical Treatment

Short Term Outcome
1 year

Presurgery



QUESTIONS??


