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%3 DWIDT! QC

* This tutorial teaches you how to do
quality control (QC) of diffusion
images both for DTI as well as other

diffusion models (such as HARDI)

« DWI/DTI QC is performed with the
NA-MIC tool D TIPrep

— Can be called within Slicer
— Also stand-alone tool
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a2 «
f v Dataset ']

.

For this tutorial you will need some DWI/DTI
data files that can be found on this link :
http://hdl.handle.net/1926/1759
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43 Diffusion Artifacts [l

Diffusion images are sensitive to a
number of artifacts

* Motion

« Eddy-current distortions
* Noise/SNR issues
 Vibrational artifacts

* Venetian blind artifacts
* “unknown”...

Bad DWI’s are removed
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fv Outline

2

* DTI QC pipeline
1.
2.

Start DTIPrep

Load DWI dataset
Check DWI & gradient info

Protocol for Automatic QC
Run Automatic QC on DWI
Final Visual QC

Check DTI glyphs in Slicer
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DTIPrep [e]

Stand alone/Slicer module

NITRC pPage. http://www.nitrc.org/projects/dtiprep/
— Additional manual on NITRC page

Protocol based QC

— Protocol defines all the parameters
Automatic report creation
Embed/Cropping of DWI data

— Same size images => simplifies processing
Visualization of gradient scheme
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R -
Linux/Mac users : Visleairna
Launch the Slicer R ——

executable located in =

aaaaaaaaaaaaaaaaa

the Slicer4 directory =

mmmmmmmmmmmmmmmmmmmmm

eeeeeeeeee

Windows users :

Select Start-2>All
Programs—->Slicer4.0.1->Slicer

Or launch the Slicer executable
from Slicer4 directory
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43 Start DTIPrep within Slicer 1L

(3 1~ 0.0.12 9
w 1. Select DTIPrep
£y Data

— Diffusion category o
& Tansoms.

2. Create new i e =

Commandline module ™ i
] bmGridStore »—‘

3. Click “Apply” i

4. DTIPrep starts up = e

DTI
Wizards
Informatics

vy v v v v v

DTIPrep

»
IGT 4 DWI to Full Brain Tractography
is Filtering g Denoising 4
— Surface Models 4 FiberAnalysis 4
i Converters 4 Tractography ’
= Endoscopy Y Utilities »
Utilities 4
Developer Tools 4
Legacy »
Testing »
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v DTIPrep Main Window

Ll

[l

4

&P 7‘1; I

DTIPrep

®© 0 [TMPR™ 3D view |

(50 )

Image2DView 1

Toolbar Cow

Protocol m

Load

Type Parameter Processing Result

Info |
Window

—>

Manual Checking

Default Result Save Dwi and QCResult

| Dicom2Nrrd m

S owi O
S [Axia + ()
[S1 None = | 1 on |5 |WIHVE] 0> | 1>

DWI
@9 \iewers

3D
o o| Viewer

Image2DView 3

[Siowi + 1)

S| Axia + ()

[S] None : | 1 on |5 |WIEVE] 0> | 1>
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Load DWI image @.

» Click NRRD icon

* File Dialog

— Select your DWI
— DTI/DTIPrep_JB.nhdr

(11 b} )
o pel l 0.0.06 Open nrrd DWI
[«|» ][22 E!:::IIYIII\‘E"‘HDTl s (Q

FAVORITES (] bicom Sl B DTiPrep JB.nhdr |

(] DiffusionDataset » DTIPrep_JB.raw.gz

- . [] Deskt
.| Deskto
 Done with loadin | 'S
LU SABAS (] DTIQCed
# Applications ~ QCed_DTI_..._Float.nrrd
) Documen ts

&P % Ve

DTIPrep

{ DWI  Protocol m

() Pictures
Eﬂ Movies
(] Dropbox
() Downloads
.| MyMac

SSSSSS

| New Folder | Cancel
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23 pwi info Ll

DTIPrep Tools(Qt4) - /Users/styner/Data/DTIWorkshopDataset/DTI/DTIPrep_JB.nhdr

DTIPrep @ 0

m 3D view | Image2DView 1 00
m Protocol = QCResults | S owi ;O i 0
S| Axia ¢ | O 47
Imagelnfo [ None = | 1 on |5 | Wrd[Vis] 0> | 1>
Size 128 128 94
Origin -96.000000 -96.000000 -70.500000
spacing 1.500000 1.500000 1.500000
Space| left-posterior-superior )
. Space directions
Detailed ’ 000000 0.000000 0.000000
DWI 000000 1.000000 0.000000
0.000000 0.000000 1.000000
I nfo Measurement Frame
1.000000 0.000000 0.000000
0.000000 1.000000 0.000000
0.000000 0.000000 1.000000
Diffusion
Tag Value
DWMRI_... 1000
DWMRI_... 0.000000 0.000000 0.000000
DWMRI_... -0.216977 -0.485676 -0.846782 Image2DView 3 00
DWMRI_... -0.958215 0.073066 -0.276559 Sl owi = () 0
o 0s7Eze7 a7t e i e —
DWMRL... -0.003199 0.939470 0.342616 B Nonc : |1 0 |- | BHFEIFVS > | 1>
DWMRI_... -0.662361 -0.373398 0.649501
DWMRI_... 0.000000 0.000000 0.000000
MA/AADI NAQAD1D NQAIR7E N 21E70A

| Dicom2Nrrd
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s

radient info in 3D |l

)

Displays
gradient
scheme on
unit sphere
(F = File)

- Check for
uniformity

ools(Qt4) - /Users/styner/Data/DTIWorkshopDataset/DTIl/DTIPrep_JB.nhdr
RRT KS'(L 0 \ P
DTIPrep {  MPR Image2DView 1 e0
m Protocol = QCResults | Eow : =) : 5
S| Axia + | J 47

Imagelnfo

Size 128 128 94
Origin 00000 100000 00000
spacing 00000 00000 00000

Space| left-posterior-superioi : |

Space directions
1.000000 0.000000
0.000000 1.000000
0.000000 0.000000
Measurement Frame
1.000000 0.000000
0.000000 1.000000
0.000000 0.000000

Diffusion

0.000000
0.000000
1.000000

0.000000
0.000000
1.000000

Tag Value
DWMRI_... 1000

DWMRI_... ~ 0.000000 ..
DWMRI_... -0.216977...
DWMRI_... -0.958215...
DWMRI_... -0.672267...
DWMRI_... -0.083619...
DWMRI_... -0.003199...
DWMRI_... -0.662361...
NDWMRI 0.000000

| Dicom2Nrrd m

[S None = | 1 on |2 |WrE[VE] 0> | 1>

Image2DView 3 @ 0
Sow : )= 5
S| Coro 4 | ®; 64

[$1 None : | 1 on |3 |WrDNE] 0> | 1>
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Protocol in DTIPrep 1Ll

* Protocol defines parameters

» Use default parameters or load prior
parameter set @

» Select “Protocol” tab

aaaaaaaaa

QC_QCOutputDirectory
QC_QCedDWIFileNameSuffi _QCed.nrrd

(1} 3y y
[ e e C e a u QC_reportFileNameSuffix _QCReport.txt
QC_badCradientPercentageTolera... 3

QC_reportType
» IMAGE_bCheck

o
N
(=4
(=]
o

» DIFFUSION_bCheck

n
() D eta I I e d p a ra m ete rS » DENOISING_bCheck
» SLICE_bCheck
» INTERLACE_bCheck
» BASELINE_bAverage

» EDDYMOTION_bCorrect
— See manual on : e
» JOINDENOISING_bCheck

» DTI_bCompute

<Z< < << <Z<<O
mgogMmm™MMMMMgo M M
w w oun n unn w wn
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Iv Run QC ]

DTIPrep @ e

« Select “RunByProtocol” ow JRGEAN achesuvs
— Runs for a few minutes (5-15)
[ Default | | Save&Update \ Save as

* Checks: —

QC_QCOutputDirectory
QC_QCedDWIFileNameSuffix _QCed.nrrd

I ma g e d | mens | ons QC_reportFileNameSuffix (_)Qz(i)lt)eoport_tx[

QC_badCGradientPercentageTolera... b

QC_reportType
» IMAGE_bCheck

Gradients directions . oo e -

» DENOISING_bCheck o

. . > SLICE_bCheck Yes
Intensity changes across slices : jisio e
» EDDYMOTION_bCorrect Yes

» GRADIENT_bCheck Yes

Excessive motion across slices - onososnc scec No

motion and eddy current N\
correction S )

6. Residual motion detection e
/. Optional noise removal

a kb=
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QC Result @

DTIPrep & x

owi | Protocol  QCResults |

C b)
o LO a d S Q e d DW I [g!work/stynermpmataseUDTl/DﬂWep_JB_XMLQCMSuIt xml  Load |

. . Type IParameter IProcessing -
= DWI Check
wnen rinisne S gradient 0000
Oir 0.000000 0....
& Visual Check
. . VC_Status_0000 NoChange
» Detailed reporting T —
Onginal_index 7
Original_index 14
Original_index 21

e Directions after rgmandex 33 ]

= gradient_0001

u u Dir -0.214818 -0...
motion correction cvamaen
Onginal_index 1

# gradient_0002

@ gradient_0003
 Reasons for
% gradient_0005
@ gradient_0006

| I # gradqent_0007 "
eXxXClusion o e . g

~Manual Checking

Default Result | save owiand qcresult |

Dicom2Nrrd  DTiPrep |
Checking Thread ended
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fv Visual QC & Save @

DTIPrep & x

owi | Protocol  QCResults |

[ D O u b I e CI i C k O n [gfwork/stynermp/DataseuDTl/DﬂPrep_JB_XMLQCResuI( xml  Load ]

Type IParameter IProcessing |5
k " = DWI Check
a u S & gradient_0000
— Oir 0.000000 0....
& Visual Check
] . VC_Status_0000 NoChange
Onginal_Index 0
* Option to include e —
Original_index 14
Original_index 21
or exclude S — f
Original_index 35
Original_index 42

-0.214818 -0...
[ te n =/ ASual Check
VC_Status_0001 NoChange

@

unnecessar AT

& gradient_0004

# gradient_0005

@ gradient_0006
#- gradient_0007 v

m N M mendiant AAAD
(3] \| DTIPrep1.1.3 « I ’|_|
Status of gradient 1 based on Visual Checking —Manual Checking i
e e NoChang el : Default Result I Save Dwi and QCResult | |

Dicom2Nird  DTiPrep |
Checking Thread ended
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fv Conclusion @

« DTI QC is a must

 DTIPrep & Slicer provide
comprehensive QC

 This tutorial guided you through the
“default” use of DTIPrep

» Future: Better Slicer integration,
directional artifacts detection &
correction (Farzinfar et al, 1ISBI 2012)
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