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Pre-requisite

* This tutorial is a follow-up tutorial of the
“Fiber Bundle Selection And Scalar
Measurement” by Fan Zhang, PhD. Please
go through this ahead, which is available at:

https://qithub.com/SlicerDMRI/slicerdmri.github.io/blob/master/docs/tutorials/F
iberBundleSelectionAndScalarMeasurement.pptx
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= The Fiber Bundle Selection and Scalar Measurements Tutorial guides through the use of the Diffusion Bundle Selection module and the Fiber

Tract Scalar Measurement module for diffusion MRI tractography data analysis. “
= Author: Fan Zhang, University of Sydney Australia, Brigham and Women's Hospital .
= Dataset: Fiber Bundle Selection And Scalar Measurement Tutorial Dataset



Learning Objectives

The aim is to calculate the volume of the
fiber bundle that passes through the Corpus

Callosum(CC). Following this tutorial, you'll
be able to:

1) Fiber bundle to label map:
convert fiber bundles to label map;
2) Fiber bundle volume measurements:

calculate volume measurements from the
fiber bundles.



3DSlicer 3D S“Cer

The tutorial uses the 3DSlicer (Version
4.6.2 Stable Release) software available
at

http://download.slicer.org

Disclaimer

It is the responsibilitt; 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.



Slicer DMRI

An open-source project to improve and extend diffusion
magnetic resonance imaging software in 3D Slicer:

http://slicerdmri.github.io

Please read the Diffusion MRI Analysis tutorial to install
SlicerDMRI:

https://github.com/SlicerDMRI/slicerdmri.qgithub.io/blob/master/docs/tutorials/DiffusionMRI
analysis.pdf




Tutorial Data

Download sample data, at
http://www.na-
mic.org/Wiki/images/4/4c/FiberVolume_data

-ZIp

The following data are provided:
* Baseline image

 Down sampled whole brain tractography
(conducted as in the DWI tutorial and down-
sampled to about 10000 fibers using

Tractography Display module)

« Corpus callosum label map (drawn as in the DWI
tutorial)
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Tractography ROl Selection
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Single
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Single Label Selection
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Fiber bundle to label map
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Fiber bundle to label map
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Fiber bundle to label map

©

)
o] Modules:

@ 3DSlicer

> Help & Acknowledgement

I

Include Fibers v| Line | Tube |

- Scene

'} cgse_z_tractﬁraﬁh‘_i
> D e

» Information

3D Slicer 4.6.2
@ Models 3!6‘) E@O%/t'k@& 'E"
All Modules » ® 1
[Z Annotations
A Data
- DataStore
& DICOM |
7 Editor =
Markups [ | v
R
© Models =3k 0 i :
Fa Scene Views 1.00 & o i
% Segmentations [ 100 | BI i Sl »
b . }

k- Subject Hierarchy
4 Transforms

M View Controllers
@ Volume Rendering
& Volumes

£\ Welcome to Slicer

Wizards
Informatics
Registration

> Display

Segmentation
Quantification

» Clipping

IGT
Filtering
Converters
Surface Models
Endoscopy
Utilities
Developer Tools
Legacy

Filter

v Data Probe

~  MultiVolume Support

Show Zoomed Slice

omnr

Click on the Modules menu, thén select Diffusion ->
Tractography -> Utilities-> Tractography to Mask Image

vy v v v v

Tractography

1
Diffusion Data Conversion »
Diffusion Weighted Images »
Process »
Quantify »

+% DWI to Full Brain Tr;ciography

#% Resample DTl Volume
4% Resample Scalar/Vector/DWI Volume

Yy v v v v v v v v w




Fiber bundle to label map

[ @ 3D Slicer 4.6.2
Modules: 4 Tractography toMaskimage ¢ ™ Q) O E @ @ @ . ~ 4~ o 5o - E A
=1

)]
&3]

:@ 3DSlicer

T Set the Parameters:
S Paramets - Fiber Bundle: CC_fiber

LiTV:::IMap ::se_z_basellne-label _ Ta rg et L a b el M a p :
case_2 baseline-label

- Label Value: 15

» Advanced

-~ Y &% ——— " R:1.500mm

Click the button Apply

v Data Probe

Show Zoomed Slice

omr

B: case_...eline




Fiber bundle to label map
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Fiber bundle volume measurements
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Fiber bundle volume measurements
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Fiber bundle volume measurements
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Conclusion

This tutorial guided you
through converting fiber
bundle to label map and
measuring fiber bundle
volume for conducting
further tractography
processing.

1 Type Index Count Volume mmA3 Volumecc Min Max Mean StdDev

3 nerve 15 31663  106862.625 106.862625 116.0 2741.0 509.631083599 199.902570047
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