Fiber Bundle Selection
And Scalar Measurement



Learning Objectives

Following this tutorial, you'll be able to:

1) select fiber bundles passing through
region(s) of interest, and

2) calculate scalar measurements (such as
FA and trace) from the fiber bundles.



Tutorial Outline

Editing multiple labels
Whole brain tractography
Fiber bundle selection

Fiber bundle scalar measurements



Pre-requisite

 This tutorial is a follow-up tutorial of the
Diffusion Tensor Imaging Tutorial. Please
go through this ahead, which is available at:

https://www.slicer.orqg/slicerWiki/index.php/Documentation/4.5/
Training#Slicer4 Diffusion Tensor Imaging Tutorial




Tutorial Software

The tutorial uses the 3DSlicer (Version
4.5.0-1 Stable Release) software available at

http://download.slicer.org

Disclaimer

It is the responsibility of the user of 3DSlicer to comply with both the terms of the license
and with the applicable laws, regulations and rules. Slicer is a tool for research, and is not

FDA approved.
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Load MRML Data
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Edit Multiple Labels
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Edit Multiple Labels
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Edit Multiple Labels
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Edit Multiple Labels
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Edit Multiple Labels
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Edit Multiple Labels

00 3D Slicer 4.5.0-1

&a |Modules: 7 Editor ;= Q. EVO® e« <« @Ot~ fa Fo, = K

r‘\ 3DSlicer

4
» Help & Acknowledgement

v Create and Select Label Maps

Master Volu

-, REPEAat the above steps to
e Jraw the middle of Corpus
e Callosum with label 3 on the
. . next slice

Undo/Redo: | «V

Active Tool: DrawE
Labet: 3 : I
¥ Paint Over

Threshold Paint
Apply

~ Data Probe: /Users/fan/Dropbox/NAMIC...siontutorialdata.mrml
Yellow RAS:( 7.5, 5.2, 46.2) Sagittal Sp: 1.5

L fa-label ( 59, 61, 78)background (0)
F None

L: fa-label (100%)

Bfa ( 59, 61, 78)0.308757 B: fa




Edit Multiple Labels
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Edit Multiple Labels

Notice that there are
overlaps between
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investigate the fiber
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Whole Brain Tractography
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Whole Brain Tractography
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Whole Brain Tractography
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Whole Brain Tractography
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Fiber Bundle Label Selection
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Single Label Selection
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Single Label Selection
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Single Label Selection
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Single Label Selection
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Single Label Selection
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Multiple Labels Selection

FiberBundleLabelSelect allows users to perform multiple labels selection
by providing a list of labels and selecting one logical operation:

- OR: fiber bundles that pass through any label in the list

- AND: fiber bundles that pass through all labels in the list
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Multiple Labels Selection (AND)

3D Slicer 4.5.0-1

&a |Modules: FiberBundleLabelSelect = Q0 QI EWPO® & & 2 t- R R il = Ks

@ M1 K

B~ 9
" Help & Acknonledgement Set the FiberBundleLabelSelection

v FiberBundleLabelSelect

Parameter set: FiberBundleLabelSelect : p a ra m ete rS :
- Input Label Map: fa-label

nput Fiber Bundle |whole_brain_tractography

- Input Fiber Bundle:

b incude labols. - OR = AND whole brain_tractography

R - Output Fiber Bundle:
bundle_labels2AND3 include

Set Combine include - Labels to include: 2,3
labels to AND 7

abels to include 2,3

Status: Completed
100%

Restore Defaults| AutoRun ~ Cancel | Apply
v Data Probe: /Users/fan/Dropbox/NAMIC...siontutorialdata.mrml

Show Zoomed Slice

L
F
B




Multiple Labels Selection (AND)
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Multiple Labels Selection (OR)
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Multiple Labels Selection (OR)
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Multiple Labels Selection
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Save Fiber Bundles
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Fiber Tract Scalar Measurements
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Fiber Tract Scalar Measurements

® 3D Slicer 4.5.0-1
Modules: Fiber Tract Scalar Measurements ¢ = EP O® @« & 7 t ~ fe Sa il = K l
ex M1

(ﬁ Slicer |
- Set the FiberTractScalarMeasurements

» Help & Acknowledgement

parameters:
- Select Input Type: Fibers_File_Folder
Fibers_Hierarchy @ Fibers_File_Folder . . .
Fibers Hierarchy Select a ModelHierarchy - FI berS FI Ie FOIder
Fibers File Folder % /Users/fan/Desktop/fiberbundles XXX/f i be rb un d |e S

Output Text File esktop/fiberbundles/measurements.csv| v | ... | ..

Select Output Format - Row_Hierarchy @ Column_Hierarchy - OUtpUt TeXt F||e
[ |

Output Field Separator - Comma  Space @ Tab

XXX/fiberbundles/measurements.csv

- Select Output Format: Column_Hierarchy
- Output Field Separator: Tab

Status: Idle
Restore Defaults|| AutoRun ~ Cancel Apply

Show Zoomed Siice Click the button Apply
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Fiber Tract Scalar Measurements

The module outputted a CSV file listing

the mean scalar value (such as FA and

Trace) of each fiber bundle in the folder

Al = fx| Name
_J A | B

1© IName 1 Num_Points
2 |/Users/fan/Desktop/fiberbundles/bundle_labell_include.vtk b 2127263
3 | /Users/fan/Desktop/fiberbundles/bundle_label2_include.vtk 708470
4 | /Users/fan/Desktop/fiberbundles/bundle_label3_include.vtk 601023
5 |/Users/fan/Desktop/fiberbundles/bundle_labeld_include.vtk 1261823
6 |/Users/fan/Desktop/fiberbundles/bundle_labels2AND3_include.vtk 163814
7 | /Users/fan/Desktop/fiberbundles/bundle_labels20R3_include.vtk 1145679
L+

C
Num_Fibers
14306
5564
4428
7485
1360
8632

D E
Tensors_.FractionalAnisctropy Tensors_.LinearMeasurement
0.525257 0.505662
0.484828 0.471678
0.514121 0.450995
0.552797 0.528861
0.502443 0.450922
0.457677 0.47506

Tensd




onclusion

This tutorial guided you
through the fiber bundle
label selection and fiber
tract scalar measurements
for conducting further
tractography processing.

Al
] | B

L [Name 1 Num_Points
2 |/Users/fan/Desktop/fiberbundles/bundle_labell_include.vtk 2127263
3 |/Users/fan/Desktop/fiberbundles/bundle_label2_include.vtk 708470
4 | /Users/fan/Desktop/fiberbundles/bundle_label3_include.vtk 601023
5 |/Users/fan/Desktop/fiberbundles/bundle_label4_include.vtk 1261823
6 |/Users/fan/Desktop/fiberbundles/bundle_labels2AND3_include.vtk 163814
7 |/Users/fan/Desktop/fiberbundles/bundle_labels20R3_include.vtk 1145679
o

C D E
Num_Fibers Tensors_.FractionalAnisotropy Tensors_.LinearMeasurement = Tens
14306 0.525257 0.505662
5564 0.484828 0.471678
4428 0.514121 0.450995
7485 0.552797 0.528861
1360 0.502443 0.450922
8632 0.437677 0.47306
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