Clinical applications of medical
Image analyses
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| What CI|n| cians need’?
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Out patient clinic
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(Philosopher's Walk)
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. Larry King special
“Unthinkable: the Alzheimer’'s Epidemic.”
The disease of the 21st century as an

estimated 5.4 million people have
been diagnosed with Alzheimer's. It is

21+ % the sixth-leading cause of death
: . across all ages in the United States,
- but many Americans still do not know
" much about this iliness.

Source: http://edition.cnn.com/SPECIALS/2011/larryking/
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E. Scott Pretorius THIRD EDITION
Jeffrey A. Solomon

+ MORE QUESTIONS
+ MORE IMAGES

+ MORE COLOR

+ MORE COVERAGE
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”Temporal lobe epilepsy (TLE)

\ -

Morimoto et al., Eur Radiol, 2012
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SVM analysis for

1) volume & 2) shape (spectrum)
at 83 areas (structures)
in 28 TLE pts vs.80 normals.

Y

Some correlations in atrophy

Accuracy (100%)

=—=TLE -HA Volumetric Classification
=—=TLE-N Volumetric Classification

===TLE-HA baseline

PLoS One ~—TLE-N baseline
7:e33090 TLE -HA Spectral Classification

TLE-N Spectral Classification
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Number of structures
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How to get hidden information?
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Confounding differences in
each individual, image contrast,

distortion, artifact, etc.
!

Brain Normalization: non-linear warping ex. oct

ta Si‘ “V}J ' | FMRIB Software Library

B FSL4.1 August 2008

intro - list of tools - what's new - documentation, support, tutorials & training
download - patches - example data - contributors - FSL & other software - licence

Extraction of information
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~Typical image processing

Anatomical Normalization

l

Segmentation

l
Smoothing

— Statistics
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954 subjects (19 -73 y.0.), P <0.005
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Chronic Fatigue Syndrome
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BMC Neurology 4:14

More sophisticated analyses
l

Better understanding of iliness
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hippocampus \

http://editthis.info/psy3242/Hippocampus
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Hippocampal vO

Control Alzheimer Disease
; ™~ a -
e & <

Sensitivity & specificity > 80% O’Brien et al., 1997
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Brain atrophy in AD

Elderly Normal Subjects

c
Average

Annual
Loss

Thompson PM et al., 2003, JNS 23:994
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Annual change with=a=stnject

Symptam onset (B)

Fulfils clinical /

criteria for AD
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A 36 y.0. female with famlly hlstory of AD. Fox et al., 2001
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AD(red):164, Norm(blue):203, Norm->AD(Cyan):2. Radiology 2011, 259: 834
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/olumetry in clinica ice!

Stand alone PC analysis in 10 min Atrophlc areas |n eplleptlc pt

‘1 !l'p vﬂ,.bv ]'”\f

SPM8 plus DARTEL

Inferior Superior

Matsuda et al., AUNR 2012

Sensitivity of AD
91.6 - 98.2%
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—Modeling in functiofa

30 s

Control Control Control
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'ploratory fMRI analysis: ICA

Observed /@ IA@ “@ @ “% @ )
Slg na|S \‘! I\‘_ "‘l 1] 1‘_‘. ..-. E?

IC map Activation
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ICA as a ndiééﬁff iiter

CSF (#1) Slow movement (#14)
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http://flowingdata.com/2008/03/12/

17-ways-to-visualize-the-twitter-universe/
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Brain Networks

‘Resting &

Attention
Rest Memory

Il ¢
Fox, ... & Raichle, PNAS 2005; 102: 9673.
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-fMRI Connectivity Networks for MCI

MR maees aaLTemplate 116: Automated Anatomical Labeling

ROC curves for classification of MCI patients using resting-state fMRI
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Selected I: Feature
SVM Classifiers Features — .. Vectors

Univ NC, Duke: 3T, 4*4*4 mm, TR 2s, TE 32ms, 34 slices

The Machine Learning Summer School in Kyoto 2012 at 17:30 — 18:15 on August 31 at Clock Tower Hall, Kyoto Univ.




letwork analysis of resting-state fMRI

26 benign Rolandic epilepsy pts RS-fMRI: 5min.
& 16 controls: EEG-fMRI PageRank algorithm for node centrality

I o

ISMRM2012:0372
The Machine Learning Summer School in Kyoto 2012 at 17:30 — 18:15 on August 31 at Clock Tower Hall, Kyoto Univ.




! http://www.biomed.ee.ethz.ch/research/

http://www.grabhicshunt.com/images/

bouguet.of flowers-3271.htm bioimaging/brain/diffusion_fiber_tracking
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Water diffusion is restricted in the brain
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Poincare conjecture, Wikipedia
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Dale et al., HBM 9: 179, 1999
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ierarchy in the visual cortex

-

Tootell et al., PNAS95:811, 1998
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Accuray of anatomical normaliztion

TALAIRACH AVERAGE

oA cH Atl_as/ Words: new vs. old
Fischl et al., HBM 8:272, 1999
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~ MR image reconstruction

zero filling Compressed
Sensing (matiab)
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k-space
projections

Image-space
projections

Radon &
unfi Its-rud

Expectation Maximization
MRM 55:30
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Excised Brain
BRAIN 129:2189 Gotoh et al., JMRI 2009
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' Normal Hybertensive

Gotoh et al., BJR 2012




»Reconstructions—€S=

:0.2x0.2x0.5mm
CS: compressed sensing vs. ZF: central sampling with zero-filling

A

I
|
i

Abstract 362, ISMRM2011

The Machine Learning Summer School in Kyoto 2012 at 17:30 — 18:15 on August 31 at Clock Tower Hall, Kyoto Univ.




s

Roles in Medical Image Analyses

K

will expand HUGE!
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