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Protocol status: In development
We are still developing and optimizing this protocol

Created: October 22, 2019
Last Modified: December 11, 2020
Protocol Integer ID: 29016
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Abstract

This protocol will provide a basic guide creating Tensor maps.

Note: Steps may vary based upon data.

Troubleshooting

protocols.io | https://dx.doi.org/10.17504/protocols.io.8jyhupw January 14, 2020 2/15



https://www.protocols.io/
https://www.protocols.io/
https://dx.doi.org/10.17504/protocols.io.8jyhupw

€3} protocols.io Partof SPRINGERNATURE

Introduction

1 This protocol will present the steps needed to compute multiple tensor maps on the HPC
in TORTOISE. The protocol assumes that DIFFPREP and DRBUDDI have already been
applied.

Create Mask from T2 Structural

2 Open up ITK-snap to create mask.

Type the following in a terminal:

Command

new command nhame

cd /rsgrps/hutchinsone/Singularity_Containers
module load singularity
singularity run nklab-neurotools-v@.4.sif itksnap

3 Once ITK-SNAP opens browse to the structural image.
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ITK-SNAP
G5 Edit Segmentation Workspace Tools Help

Open Main Image ... Ctrl+G Recent Images

Recent Main Images
Save Image

New ITK-SNAP Window
Quit Ctrl+Q

DTITest DTI proc DRB... DTITest DTI proc DRB...

DTITest DTI proc DRB... structural.nii FT38 T2 Ll.nii

Open Image ... Open Workspace ...

The folder you should be pulling the structural.nii image from is in
DTITest_DTI_proc_DRBUDDI_proc
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ITK-SNAP

File Edit Segmentation Workspace Tools Help

ITK-SNAP Toolbox @ Ge

ITK-SN A=

Look in:

Compute
cjoy1895

File name:

tting Started Recent Images

Image Filename:

Irsgrps/hutchinsone/Data/Development/MRI_Battery/DTI/DTITest_DTI_proc_DRBUDDI_proc
Jrsgrps/hutchinsone/Data/Development/MRI_Battery/DTI
/rsgrps/hutchinsone/Data/Development/MRI_Battery
/rsgrpsfhutchinsone/Data/Development

/rsgrps/hutchinsone/Data

/rsgrpsfhutchinsone

B /rsgrps
3/
B computer

5 /rsgrps/hutchinsone/Data/Development/MRI_Battery/DTI/DTITest_DTI_proc_DRBUDDI_proc
[ DTITest_DTI_proc_DRBUDDI_proc

[ /rsgrps/hutchinsone/Singularity_Containers
 /rsgrps/hutchinsone/Data/TORTOISEtraining/Projects/TEST/FT38/ex_vivo/T2

= /opt/data

Files of type: | All Files (*) Cancel

Open Image ...| Open Workspace ...

4 Click on the snake tool to start making the mask.
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structural.nii - New Segmentation - ITK-SNAP
File Edit Segmentation Workspace Tools Help
ITK-SNAP Toolbox D

T
L L
Aalladi -~ [ 4
Cursor Inspector

WAl BB
B Cursor position (x.y,z):
40 61 17

Intensity under cursor:

Layer Intensity
structural W 2955

zoom to fit 17 of 32 zoom to fit 40 of 79

Label under cursor:
0 Clear Label
Index of label under cursor

This shows the numerical value of
the segmentation label under the
cursor. When you save the
segmentation as an image, these
values are stored in the voxels of the
saved image.

Paint over:
@ All labels

Overall label opacity:
50 —_—

3D Toolbar

R AV

update & zoom to fit 61 of 120

Move the red lines to adjust boundaries for the fill function.
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structural.nii - New Segmentation - ITK-SNAP
File Edit Segmentation Workspace Tools Help
ITK-SNAP Toolbox 5 |
Main Toolbar

wRPD 7§
S B

Snake Inspector

WP RS
ROI for auto-segmentation:
Position (x,y,z):
14 1 2
Size (x,y.2):
53 120 29

Reset ROI

Resample ROI zoom to fit 17 of 32 zoom to fit 390f 79

Initialize with current
segmentation

Segment 3D

Segmentation Labels

Active label:
B Labell

Paint over:
All labels

Overall label opacity:
50 —_—

3D Toolbar

1 b -~ {
Lk
% i3 @. g update zoom to fit 60 of 120

5.1 Select Segment 3D after you finish adjusting the red lines.

Select the blue thresholding view and then adjust your thresholding till you are satisfied.
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- structural.nii - New Segmentation - ITK-SNAP

6.1 For thresholding typically you want to remove bone, muscle tissue, and eyes if possible.

6.2  Select Next in the lower right hand corner.

7 Click the Add Bubble at Cursor button while clicking around on all the 3 different views to

move the cursor.
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]
File Edit Segmentation Workspace Tools Help
ITK-SNAP Toolbox @ [E] Segment 3D
Main Toolbar [ Current Stage:
1
[mm) & @ Step1/3
3 8 2 {"" Presegmentation
e
4 B Q Actions:
Cursor Inspector Presegmentation mode:
il g Thresholdin:
R @ ¢ g
Cursor position (x.y.2): Threshold/mode
26 59 16
Intensity under cursor: A
Layer Intensity Lower
structural m 2857 threshold: 2320 =
Speed Image W -0.9955
Upper ~
f f
z00m to fit 16 0f 29 z00m to fit 26053 | LPREL 12720 |3
Label under cursor:
0 Clear Label
Segmentation Labels
Active label
W Label 1 v
Paint over:
A All labels
Overall label opacity: G
50 e—
3D Toolbar Next
Fho s
LA update B e v zoom to fit 59 of 120 Cancel Segmentation
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structural.nii - New Segmentation - ITK-SNAP
*j File Edit Segmentation Workspace Tools Help
~xf ITK-SNAP Toolbox @

PP Main Toolbar

[ Segment 3D

[ Current Stage:
T

2 = & Step 2/3

i R 5 re [‘“ - Initialization
-

s me Actions:
Cursor Inspector Place bubbles in the image
to intialize the contour

ke 7@

i Add Bubble at Cursor
Cursor position (x.y.z):

28 39 16

Bubble radius:
0.90 —
Active bubbles:

X Y Z Radius
42 58 16 09
14 61 16 09

Intensity under cursor.

Layer Intensity
structural W 3868
Speed Image W 08115

zoom to fit 16 0f 29

28 64 16 09

N

zoom to fit 280f 53

Label under cursor:
0 Clear Label Delete Active Bubble

Press 'Next" to proceed

to the next step.
Segmentation Labels

Active label:

M Label 1
Paint over:

[ Al labels
Overall label opacity

50 _—

Back Next

3D Toolbar

Fwe s

update =) v

zoom to fit 39 of 120 Cancel Segmentation

71 Once you have added enough "bubbles" select next.

8 Select the play button to grow the bubbles.

You can additionally select the update button at the bottom of the screen to view your
growing mask.
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structural.nii - New Segmentation - ITK-SNAP

File Edit Segmentation Workspace Tools Help

Cursor Inspector

ITK-SNAP Toolbox ® Segment 3D
Main Toolbar [ Current Stage:
[0 & Step 3/3
A - Evolution
-
s me Actions:

Configure the parameters
of the contour evolution

S differential equation
Cursor position (x.y.2): Set Parameters
28 71 26

Execute and control the

Intensity under cursor: evolution

Layer Intensity wal > ||
structurat m 5198
Speed Image W 0.9706
Evolving Cont... W -3.5 = Step size: Iteration:
1 s 2719

zoom to fit 26 0f 29 zoom to fit 280f 53

Press 'Finish' to accept the

result
Label under cursor: est

0 Clear Label Back Finish
Segmentation Labels

Active label:

I Labell -

Paint over:

All labels .

Overall label opacity:

50 —
3D Toolbar

ko S
$ R & update B2e v Zzoom to fit 71 0f 120 Cancel Segmentation

8.1 When the mask is done select the pause button and click finish.

9 You can select update a second time and your completed mask will appear in the lower
left hand corner.
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structural.nii - New Segmentation - ITK-SNAP

ITK-SNAP Toolbox
Main Toolbar

WPD 7 $ b
Maladi - @
Cursor Inspector

WA D H

Cursor position (x,y.z):
41 60 27
Intensity under cursor:

Layer Intensity
structural W 5502

zoom to fit 27 of 32 zoom to fit 41 0of 79

Label under cursor:
1 Label 1

Segmentation Labels
Active label:

B Label 1

Paint over:

All labels

Overall label opacity:

50 —
3D Toolbar

YA

zoom to fit 60 of 120

9.1  Save your mask as a NIFTI file, and exit out of ITK-SNAP.

Estimate Tensor

10  Type the following to get information about the command.

Command
new command nhame

EstimateTensorNLLS
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10.1  Type the following:

Command

new command name

EstimateTensorNLSS -i directory_DRBUDDI_proc/file_name.list -m
directory/mask_name.nii

10.2 This creates two files a _DT.nii and a _AM.nii. You will use the _DT.nii file.

Compute Tensor Map

11 To create every tensor map type the following command:

Command

hew command nhame

ComputeAllTensorMaps.bash directory/tensor_file_name.nii

11.1  The above command runs a script to create all tensor maps available, but if you want to
only create a certain tensor map you can use can just type:
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12

12.1

12.2

Command

new command nhame

ComputeDECMap -i directory/tensor_file_name.nii

This example will only output a DEC map, but if you want to output another map just

change the 'DEC' to be the name of the desired map.

Open your DEC map in ITK-SNAP.

Click on the Layer Inspector button:

File Edit Segmentatio
ITK-SNAP Toolbox
Main Toolbar

WD F b

Cursor Inspector

®R B
Cursor position (x.y.z):
40 57 18

Intensity under cursor:

Layer Intensity
DTITest DTI_.. W &

Label under cursor:
0 Clear Label

Segmentation Labels
Active label:

Il Label1l v
Paint over:
All labels -

Overall label opacity:

50 —_—

3D Toolbar

PGS

update

zoom to fit

18 of 32

zoom to fit

zoom to fit

40 of 79

57 of 120

Choose your display mode to be RGB Display.
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At e b M Ak ARG e Aled e ] EECOLOSONROOACTIY L OOALECS r
rn 3 DTITest DTI_proc_DRBUDDI_ final DR_N1_DT_DEC.nii - New Segmentation - ITK-SNAP - B X%
1¢ File Edit Segmentation Workspace Tools Help

91 ITK-SNAP Toolbox

Y. Main Toolbar
y

Image Layer Inspector - ITK-SNAP

T
o g R L) s
t¢ B - General | Contrast = Color Map Info = Metadata
-~ 8 )
y [V Hainimage — | | General Image Layer Properties:
Cursor Inspector | PTITest DTl proc DRBU |
15 | 113 © | Filename: [lTest DTI_proc_DRBUDDI_final_DR_N1_DT_DEC.nii
U g P m &
. Nickname:
2 Cursor position (x,)f !
n 40 57
1 How to Visualize Multiple Image Components:

Intensity under cur
Layer Int| Display mode: | Single Component

DTiTest DTI_... W Magnitude of Components

Component:
Maximum Component
Average of Components
RGB Display

Deformation Grid Display

400f 79

Label under cursor]
0 Clear Labe|

Segmentation Lalf
Active label:

W Label 1
Paint over:

All labels
Overall label opacit]

50 —

3D Toolbar

\ =
$ =18 ?-
» / update EHae v zoom to fit 57 of 120

12.3 Below is the finished RGB display of your DEC map.
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DTITest_DTI_proc_DRBUDDI_final DR_N1_DT_DEC

- New Segmentation
File Edit Segmentation Workspace Tools Help

ITK-SNAP Toolbox

Main Toolbar ®
¥

'.S&Q '5 7 $ [“’

S BeE

Cursor Inspector

i

Cursor position (x,y.z):

40 57 18

Intensity under cursor:

Layer Intensity
DTITest DTI... W 69,10

zoom to fit 18 of 32 zoom to fit 40 of 79

Label under cursor:
] Clear Label

Segmentation Labels

Active label:

W Labell -
Paint over:

All labels -

Overall label opacity:

50 —_—

3D Toolbar

50

update B e v
T T Em—

zoom to fit 57 of 120
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