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/ \# DTI Registration

* This tutorial teaches you how
— What fiber tract analysis is

— How to perform a fiber tract

measurements via
DTIAtlasFiberAnalyzer in Slicer

* DTIAtlasFiberAnalyzer

— On NITRC, works also as standalone
— Works on population/groups of datasets
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a2 «
f v Dataset ']

.

For this tutorial you will need DTI and fiber
data files that can be found on this link :
http://hdl.handle.net/1926/1759
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Needed Ingredients @

1. A DTI atlas with fiber tracts

— Create your own atlas

» Track in Slicer, process with FiberViewerLight
— Separate Tutorial

 Atlas building in Slicer in progress

2. DTI datasets mapped into the atlas
a. Directly mapped DTI data ‘

b. DTl & Deformation field data
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& Pl

Linux/Mac users : | V\I;;Icome

Launch the Slicer e
executable located in = |
the Slicer4 directory ”

mmmmmmmmmmmmmmmmmmmmm

eeeeeeeeee

Windows users :

Select Start-2>All
Programs—->Slicer4.0.1->Slicer

Or launch the Slicer executable
from Slicer4 directory
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Load Atlas & Fibers Al

« Add Data in File Menu

— Select all files in DTI atlas folder

— Change description to FiberBundle for
fibers

N O m a S k e 00 Add data into the scene

Choose Directory to Add || Choose File(s) to Add Show Options
v File A =
—_— O k a ' v /Users/styner/Desktop/SPIE Workshop 2012/Dataset/AdultAtlas/Splenium.vtk

y - v /Users/styner/Desktop/SPIE Workshop 2012/Dataset/AdultAtlas/RightUncinate.vtk Deroura S
v /Users/styner/Desktop/SPIE Workshop 2012/Dataset/AdultAtlas/LeftArcuate.vtk FiberBundle s
/Users/styner/Desktop/SPIE Workshop 2012/Dataset/AdultAtlas/Genu.vtk FiberBundle s
ers/styner/Desktop/SPIE Workshop 2012/Dataset/AdultAtlas/AdultAtias_BrainMask.nrrd Volume =
sers/styner/Desktop/SPIE Workshop 2012/Dataset/AdultAtlas/AdultAtias.nrrd Volume S

'. Reset x Cancel
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DTI Atlas & Fibers

 Link slices

 Enable threshold in
Volume module

 Example tracts:
— CC Genu
— CC Splenium
— Uncinate right hemi
— Arcuate left hemi

* Not anatomically
verified!!
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Fiber based Analysis 1Ll

* Analyze corresponding
fiber locations across
datasets via atlas

— Mapping into atlas | :

— Inverse map to sample
fibers

— Compute fiber profiles
« FA, MD, AD, RD...

— Analyze the profiles
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43 om Property Fiber Profiles [l

* Profile = Distribution of DTI
values across fiber bundle

— Average & deviation
« Parameterization of each
fiber along fiber bundle
— Uniform stepsize
— Origin definition
 Manual r 7

« Automatic (2 ways) O//\@\M
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A# DTI Atlas Fiber Analyzer [

'@ Volumes IR I HEAN & 7
+ Separate tool called T o

[Z) Annotations

from Slicer

~/ Editor
@ Models =1
Fa Scene Views
4= Transforms
View Controllers
@ Volume Rendering
& Volumes
Welcome to Slicer

— Diffusion
— FiberAnalysis
— DTI Atlas Fiber Analyzer. o

e Create new command | == ;

Quantification

4

TN | PN N TS 1 | F— |

I}

DTI

=

4

L |

1 4 DTIPrep
I n e I I l O u e IGT ’ DWI to Full Brain Tractography
Filtering » Denoising »

Surface Models DTl Atlas Fiber Analyzer

Ul 1

° A I ' Converters 4 Tractography DTI Fiber tract statistics tol
y . Endoscopy C Utilities MergeStatWithFiber
Utilities .
= Developer Tools » [255.00 :l -
Legacy 4
Testing v :
Yellow Green
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A# DTI Atlas Fiber Analyzer 1]

. Made for m Attribute fibers Fibers properties Plotting parameters MergeStatWithFiber | h
analyZ| ng many Load CSV : filename : New CSV: Column with the Individual data Images :
(green color)
dataSGtS at Once ? J Number of da 1 . Column with the Deformation Field (optional) :
_ Number of col 1 = (blue color)
¢ 'CSV - Com ma Column : ! Column with the name of cases (optional) :
separated value new header Apply |
Y Add Column
Data can be I
prepared with save C5V | OuepueFoder:
Excel or other e | B
. Add Row |
edltors Delete r—- I
Load prior csv file Tabs for the 4 main steps
evious Ste Next Step | .omputes A |

Computation file :

DataTable Area
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f? Step 1: Data Definition |

Ll

S

m Attribute fibers Fibers properties

Plotting parameters MergeStatWithFiber |

Load CSV : filename : New CSV :

Number of da’ 1

ﬂ Number of col 1
Column : /

Column with the Individual data Images :

(green color)

Column with the Deformation Field (optional) :

(blue color)

Column with the name of cases (optional) :

Output Folder :

Create your new header Apply
datatable from
scratch S
1 row for 1 Delete CSV
d t t Add Row
a ase Delete row |
3 columns

» SubjectID
* Path to volume

evious Ste

Next Step | .omputes A |

Computation file :

 Path to .
Deformation i

* “Apply” to create
the datatable

National Alliance for Medical Image Computing

http://na-mic.org

Slide 12



f? Step 1: Data Definition Il @

1. Double click

. m Attribute fibers Fibers properties Plotting parameters MergeStatWithFiber |
headers to edit
. Load CSV : filename : New CSV : Column with the Individual data Images :

2. Set SUbJeCt ' ’ J v2 | (green color) i

COIU mn tO 1 :um:er o: da; l i iolumn with the Deformation Field (optional) :

umber of co v (blue color)

3 . Set dataset Column : Column with the name of cases (optional) :

COI umn to 2 [new header ‘ Apply | 1 ‘

. Add Column
4. Set deformation — I
elete column Save CSV | Output Folder :

column to 3 Row - N
5. Double click on e | e |

“nO data” to Delete row |

browse for datafile
6. DOUble CIiCk On evious Ste Next Step | | ‘omputes A |

“no deformation” Computation file :

to browse for DTI file affine to atlas Deformation fie

. . 1| DWI dataset no data no deformation
deformation file
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v Save the CSV Data 1A}

1. Save CSF File

2. Set Output folder for .
processing data

properties | Plotting parameters | MergeStatWithFiber |

Column with the Individual data Images :
2 (green color)
1 v Column with the Deformation Field (optional) :
3. Next Step g ]| [—
n
Column with the name of cases (optional) :
new header Apply | 1
Add Column |
Delete column .
| Save CSV v | Output Folder :
Row : ) |
Delete CSV I I
Add Row |
Delete row |
evious Ste ) Next Step | | .omputes A |
Computation file :
DTI file affine to atlas Deformation field
(1 DWI dataset ...2012/Dataset/DiffusionDataset-Reg/DTldata_AffineRegAtlas.nrrd BRETETT AT EE T S EL VI A LT LG M G ETET NG Ty Y TR
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v Step 2: Atlas Definition Ll

1. Set Atlas to tutorial atlas
— Available fibers are automatically detected
2. Select fibers to be analyzed
— Add Genu or Add All
3. “Apply” to run, if data exists, asks about rerun

4. “Next”
Sl e Fibers in the Atlas :
EWorkshop 2012 Datasetjaduitars] [ Genuwk
LeftArcuate.vtk
RightUncinate.vtk
Splenium.vtk

| Add All

| Remove Al
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fv Step 3: Fiber Profiles @

* Manual vs Auto origin

— Autodetect if in atlas =
* None here

L]
* Properties
:a definition = Attribute fibers m Plotting parameters MergeStatWithFiber |
— Select FA -

13 ” = o '
* “Apply” to run & wait, Foers ane e | e set

(If not, an auto will be used)
then “Next” — T Y A— SFA  (Jlambda1=AD
) MD lambda 2 RD
4

Fro lambda 3 GA

bers Properties :

Summary reports
(#) Arc lenght : row / Case : column
) Case : row [ Arc lenght : column

Auto Plane Origin Options
() Center of Gravity
_) Median point on Fiber

[evious Ste| ) [ Apply | [‘omputesA |
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v Step 4: QC with Plots

 Select Genu stat

* And “Plot”

Fiber Parametrization

fa

0.8 4

0.7 4

0.6

0.5 —

0.4 —

0.3

0.2 4

0.1 -

:
Plot-Window
I T T T T T T T T T T T T 1
-80 -60 40 20 0 20 40 60 80
Arc_Lengh

Detailled Information

13156194

Choose Curve to diplay

Paramet( Fibers
. Cases .
@ @)
™1
1and std

Show All Average Show All Std ‘

Atlas

Atlas value
Atlas value and std

Stat

Mean and std

Axes Configuration Pixels size

Min Max | (= Case width
X [ » | ————————Atlas width
v § (—————————5tat width
Auto Scale
Correlation

§.§ =——————————( ;= Threshold | Color correlation

Data files :

1_Genu.fvp

Plot
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fv Step 4: QC with Plots I il

CE Detailled Information
- Cue Plane Origin: 1.45417 55,513 -15.6194
- Cue Plane Normal- 100
- Nolse Model: Caussian Statistics: Mean
07 = Arc Length parametrization (Step size): 1 Standard Deviation for kernel window: 1
g Number of samples alorg the buncie: 126
d Choose Curve to diplay
E Paramett Fibers
0.6 — _ Cases
| (o)t (; Cenu
i ™1
i 1 and Std
0.5 4 -
4 Show All Average | Show All Std
i tlas value
© 0.4 @
g ‘Atlas value and std
: Stat
0.3 y
4 Mean and std
0.2 4
Axes Configuration Pixels size
 Enable Atlas — e D
X [s 50 3 Atlas width

| ————————5tat width

Y |ox 0.8

— Profile should have

Correlation

Similar Shape zlol I '4|o' I ‘slol I 'slo 0.8 ) Threshold | Color correlation |
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A4 stats in Summary CSV 1L

Fiber profiles are all gathered in single
CSV

Use Excel for plotting

« Use your favorite stats tool for analysis
— FADDTS: Zhu et al

You can merge results back with
parametrized fiber

— Last Step: MergeStatWithFiber

National Alliance for Medical Image Computing http://na-mic.org Slide 19



Iy Example: Profiles in Excel [

20

National Alliance for Medical Image Computing http.://na-mic.org Slide 20



Taste of Visualization Il

* Load parameterized genu fiber
— Add Data => Model

« Enable scalars and use FiberLocationlndex

O "+ (- W- 1 C WL R 102 1 s —
| Choose Directory to Add|| Choose File(s) to Add | Show Options
v File ~ Description
v /Users/styner/Desktop/SPIEWorkshop2012/Dataset/DiffusionDataset- Model a
FiberAnalysis/Fibers/Genu.vtk | v

& 5 Reset ‘OK ” XCancell

\ Visible: v

Active Scalar: | FiberLocationindex S ]
Color Table: ‘ = ]
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Example: Visualization of m
fiber tract statistics Ll

* Visualization in Slicer or ParaView
 Add a model of brain surface for effect

RD -lg(P value)

_4.0
E:3.6
—3.2

National Alliance for Medical Image Computing http://na-mic.org Slide 22



fv Conclusions @

* Fiber profile analysis with Slicer
— DTI Atlas Fiber Analyzer
— Registration to atlas needed

* Future: An easy-to-use stats tool
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