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43 DTI tutorial

This tutorial I1s an
Introduction to the
advanced Diffusion MR
capabilities of the
Slicer3 software for
medical image analysis.
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This tutorial guides you
through the process of loading
diffusion MR data, estimating
diffusion tensors, and

performing tractography of
white matter bundles.
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The processing pipeline uses 9

Image analysis modules of Slicer3.6
1. Data

. Volumes
. Diffusion Tensor Estimation
. Diffusion Tensor Scalar Measurements

2
3
4
5. Editor
6
7
8

. LabelMap Seeding
. Fiber Bundles
. Fiducials

9. Fiducial Seeding
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f$‘ Tutorial Dataset

The Diffusion MR tutorial dataset is composed of a
Diffusion Weighted MR scan of the brain acquired with 12
gradient directions and 2 baseline.

J=11

Diffusion Diffusion

Sensitizing Weighted
Gradients Images
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f? DTI Processing Pipeline

DWI Tensor Scalar 3D
Acquisition Calculation Maps Visualization
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Part 1:

Diffusion data
loading and
tensor estimation
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f? Diffusion Tensor
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(Stejskal and Tanner 1965, Basser 1994 )
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Tensor Calculation

Calculate the main directions of diffusivity
and corresponding diffusion values in each voxel

D By D

Dyx Dy Dy s
sz Dzy Dzz
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Iy Physical Interpretation

The diffusion tensor D in the voxel (1,J,K) can be visualized as an ellipsoidal
iIsoprobability surface in which the principal axes correspond to the
eigenvectors.
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laa Loading the DWI volume

Wi Wi nd o Halp Feadback
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File menu
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laa Loading the DWI volume
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Iy Loading the DWI volume

File Edit Yiew Window Help Feedback

@ 3DSlicer

B (] ) 9] (@) 4 15 (o2 7)) (] & ¥ -

“ Welcome & Abaut —

@ 3bslicer \Welcome
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Left click on the menu Modules and
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* Manipulate 30 Wiew

P p |EHE R e
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fv Loading

the DWI volume

File Edit ¥ew Window Help Feedback
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_Slicer displays the anatomical views of the baseline
volume of the diffusion dataset in the 2D Slice Viewer.
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fv Tensor Estimation

- 30 Slicer Version 3.6 RC3
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fv Tensor Estimation
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f? Tensor Estimation
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fv Tensor Estimation
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fv Tensor Estimation

Output DTI Volume is the volume of estimated tensors
Output Baseline Volume is the Baseline volume

Output Threshold Mask is the tensor mask (blue)
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fv Tensor Estimation

I3 30 slicer version 3.6 — =1l

File Edit UYiew ‘Window Help Feedback

ek omnn e | (4] [ ] (7] (] oo (B 22 [8) 61 () o S

& | N Z

- ClICK ON the link icon, left click on Output
Threshold Mask and select None

Input 0 Wolume | oy

Cutput DTl Yolume | ¢

Output Baselne Walume | 5 _y

Al [allel L4l [adip

Ctsu Threshold Mask | |,

“ Estimation Parameters

Estimation Parameters [W] s WLS hL

Shift Megative Eigenvalues

Otzu Omega Threshold Parameter [0.5 »

Remove lslands in Threshold Mask A Nowe —_ Zag ttial Noke —_ : Ev Comal —_ HNone —_ :
Apply Mask to Tensor nage ovpriBaeie Volme 1 [ Hore LT T — Howe == LT —
19 |58 ][] 126 [saess  [@][=][]] I 128 [4.5887

Defaut Apply

* Manipulate Slice Views

EEADBEEE G L]

“ Manipulate 30 View

R @
3 - B, D
MR| e
Otsu Threshald Mask ‘ ‘ @
National Alliance for Medical Image Computing Diffusion Tensor Imaging Tutorial, S.Pujol, PhD

© 2010, ARR


http://na-mic.org/
http://na-mic.org/
http://na-mic.org/

f? Tensor Estimation

slicer Version
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fv Tensor Estimation

I3 3D Slicer Yersion 3.6
File Edit View Window Help Feedback
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f? Tensor Estimation

=121
File Edit “iew Window Help Feedback
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fv Tensor Estimation

File Edit “iew Window Help Feedback
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Part2:

Scalar
Measurements
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fv Scalar Measurements
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f? Scalar Measurements

Select the Input DTI Volume Output
DTI Volume

' Select the Output Scalar Volume
. 0Create New Vol ume
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i B e S AmSOtrOpy, and C“Ck on Apply
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Fractional Anisotropy
Volume

s

Left click on the Slicer Viewer Menu icon, and
select Show label volume outlines
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