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Learning Objective

Following this tutorial, you will be able to run UNC external modules,

within Slicer3 or using command lines, in order to perform a regional

cortical thickness analysis.

You will learn how to load input volumes, perform a tissue segmentation

(itkEMS), register a parcellation map (skull-stripping -SegPostProcess-,

atlas registration -Register Images-, applying the transformation to the

parcellation image -ResampleVolume2-) and compute sparse and

asymmetric cortical thickness (CortThick).
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Learning Objective

How to perform a regional cortical thickness step by step?
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Prerequisites

This tutorial assumes that you have already completed the tutorial

Data Loading and Visualization. Tutorials for Slicer3 are available

at the following location:

Å Slicer3 tutorials
http://www.na-mic.org/Wiki/index.php/Slicer3.2:Training
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Materials
This tutorial requires the installation of Slicer3, the tutorial dataset and the

external modules. They are available at the following locations:

Å Slicer3 download page (Slicer 3.2) 

http://www.slicer.org/pages/Downloads

Å Tutorial dataset download page(ARCTIC_Tutorial_example_1.0) 

Å External modules download page (ARCTIC_Executables_1.0) 

http://www.nitrc.org/projects/arctic/

Å Atlas download page(UNC_Pediatric_Brain_Atlas) 

http://www.insight-journal.org/midas/item/view/2277

Disclaimer: It is the responsibility of the user of Slicer to comply with both the terms 

of the license and with the applicable laws, regulations, and rules.
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Materials: Tutorial dataset

The tutorial dataset (ARCTIC_Tutorial_example_1.0) is a ZIP file.

Unzip this file somewhere in your computer.

An ñARCTIC_Tutorial_example_1.0ò folder will be created,

containing:

ÅA pediatric case: T1-weighted and T2-weighted images.

ÅAn ñARTIC-Results/òdirectory, in which results of the tutorial

example will be saved.
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Materials: External modules 

The executables are in a ZIP file (ARCTIC_Executables_1.0_linux32/64) .

Unzip this file somewhere in your computer.

An ñARCTIC_Executables_1.0_linux32/64òfolder will be created, containing

executables needed to perform the cortical thickness analysis.

To add the pipeline as a Slicer3 external module :

- Open Slicer3

- Go to View ŸApplication Settings ŸModuleSettings

- Click on the ñadda presetòbutton

- Select the ñARCTIC_Executables_1.0òfolder and confirm

- Close Slicer3
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Materials: Atlas

The atlas and its related files are in a ZIP file (UNC_Pediatric_Brain_Atlas) .

Create a ñpediatric-atlas-4years-sym-T1-RAIòfolder somewhere in your

computer.

Unzip the ZIP file in this new folder.

The ñpediatric-atlas-4years-sym-T1-RAIòfolder will thus contain the atlas

and its related files.

You can then unzip all the images (gunzip command).
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Tutorial Overview

A-Tutorial example with dataset

1- Load the dataset in Slicer

2- Tissue segmentation : itkEMS

3- Registration : SegPostProcess, RegisterImages, ResampleVolume2

4- Cortical thickness : CortThick

B-In depth tutorial

1- Load images

2- Use itkEMS for tissue segmentation

3- Use SegPostProcess for skull stripping

4- Use CortThick for thickness assessment
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Tutorial Overview

A-Tutorial example with dataset

1- Load the dataset in Slicer

2- Tissue segmentation : itkEMS

3- Registration : SegPostProcess, RegisterImages, ResampleVolume2

4- Cortical thickness : CortThick

B-In depth tutorial
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Load the dataset in Slicer

In Slicer, select the module

« Volumes » to load the input

images.

Then click on the « Select Volume

File » button to load the images.
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Load the dataset in Slicer

A new window óOpen Volume Fileô is now open. Select the 

« Tutorial_example » directory . Select the « pediatric_T1_RAI.gipl »

file in the Data directoryand click on « Open ».
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Load the dataset in Slicer

Now, select the Image Origin as 

« Centered ».

And click on « Apply ».
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Load the dataset in Slicer

The first image is now loaded.

You can check it in the « Active 

Volume » widget.
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Load the dataset in Slicer

Apply the same steps to load the T2-weighted and atlas images.

One can find the T2-weighted image in the same directory than the T1-

weighted.

The atlas image, named « template-stripped.gipl », is in the pediatric-

atlas-4years-sym-T1-RAI/ directory.
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Load the dataset in Slicer

Now we will load the parcellation

image.

Click on the « Select Volume

File » button to load the

parcellation.
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Load the dataset in Slicer

A new window óOpen Volume Fileôis now open. Select the

« BrainParcellationAtlas-pediatric-RAI» directory . Then, select the

« Parcellation.gipl » file and click on « Open » .
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Load the dataset in Slicer

Now, select the Image Origin as

« Centered ».

Then, check the « Label Map »

case to load the parcellation as a

label image.

And click on « Apply ».
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Load the dataset in Slicer

The dataset is now loaded.

You can check it in the « Active

Volume » widget while displaying

the 4 images.
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Tutorial Overview

A-Tutorial example with dataset

1- Load the dataset in Slicer

2- Tissue segmentation : itkEMS

3- Registration : SegPostProcess, RegisterImages, ResampleVolume2

4- Cortical thickness : CortThick

B-In depth tutorial
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Tissue segmentation : itkEMS

Select the « itkEMS » module (in All

Modules) .

Add the « T1-weighted image »,

« T2-weighted image » and « PD-

weighted image » if available.

Click on the « tissue segmentation

atlas directory » button.
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Tissue segmentation : itkEMS

A new window is now open to

select the tissue segmentation

atlas.

Search and select the 

« pediatric-atlas-4years-sym-

T1-RAI/» directory.

Click on the « OK » button to

confirm.
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Tissue segmentation : itkEMS

Click on the « Output Directory » button.
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Tissue segmentation : itkEMS

A new window is now open to select 

the output directory.

Select the « ARCTIC-Results » 

directory in the Tutorial example 

folder.

Click on the button to « create a new 

directory ». Name it « itkEMS ».

Tissue segmentation outputs will be 

saved in this new folder.
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Tissue segmentation : itkEMS

Now, select the new directory 

(itkEMS).

Click on the « Save » button, to 

confirm your selection.
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Tissue segmentation : itkEMS

All the parameters have been set. One

can use this screenshot to check if

everything is set properly.

Click on the « Apply » button to

perform a tissue segmentation.
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Tissue segmentation : itkEMS

Two outputs, located in the itkEMS directory, will be used by the next step and thus 

need to be loaded: the tissue segmentation label image (labels_EMS) and the 

T1_weighted corrected image (corrected_EMS).

Load these images by selecting the « itkEMS » directory, and choose the two files 

one by one.



-28-National Alliance for Medical Image Computing

Tissue segmentation : itkEMS

Select the following options to  properly load the two files :

Labels_EMS imageCorrected_EMS image

Set the image origin as « Centered ».

Click on the « Apply » button.

Set the image origin as « Centered ».

Check the « Label Map » box.

Click on the « Apply » button.
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Tutorial Overview

A-Tutorial example with dataset

1- Load the dataset in Slicer

2- Tissue segmentation : itkEMS

3- Registration : SegPostProcess, RegisterImages, ResampleVolume2

4- Cortical thickness : CortThick

B-In depth tutorial
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Skull stripping : SegPostProcess

Select the « SegPostProcess » module

(in All Modules) 

Add the « Labels_EMS » as Input image

Choose « Create a new volume » for the

output image

Add the « Corrected_EMS » as

Greyscale image

Click on the « Apply » button to perform a

skull stripping.
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Skull stripping : SegPostProcess

Now, one has the T1-weighted stripped image as an output, being named 

« SegPostProcess Volume 1 » in Slicer.
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Registration : RegisterImages

Select the « RegisterImages » module

(in All Modules) 

Add the « SegPostProcess Volume 1 »

(T1-stripped image) as Fixed Image

Add the « template-stripped.gipl » as

Moving Image

Select « Add a new volume » as

Resample image

Click on the button « Save Transform »
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Registration : RegisterImages

A new window is now open to save

the transformation file.

Select the « ARCTIC-Results/ »

directory.

Click here to create a new folder and

name it « Registration ».
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Registration : RegisterImages

Select the « Registration » folder.

Call the transformation file « Atlas_Transform.txt ».

Click on the « Save » button.
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Registration : RegisterImages

In the registration parameters, check

the « PipelineBSpline » box.

Click on the « Apply » button to

perform the atlas to case registration.
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Registration : Load the transform file

Once the registration is finished, select « File »

and «Add Transformé».
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Registration : Load the transform file

Select the « Registration » folder.

Select the « Atlas_Transform » file.

Click on the « Apply » button.


