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‘ﬁb Translational research

An open-source environment An end-user application

for software developers for clinical investigators
and scientists

3D Slicer: an open-source platform for
translating innovative algorithms into
clinical research applications
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« 1997: Slicer started as a Master’s
thesis between the Surgical
Planning Lab (Harvard) and the
MIT Computer Science and
Artificial Intelligence Laboratory
(CSAIL)

« 2013: International open-source
platform developed through a
multi-institution effort

P.I. Prof. Ron Kikinis, BWH, Harvard

& 3D Slicer
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ractice

 Sliceris free

3DSlicer

» Slicer is open-source

-

Get Slicer 4. . .

Slicer 4 is the latest stable version of 3D Slicer, a free, comprehensive software platform for medical image analysis and . S I I ‘ e r WO rkS O l l W I l l d OWS
visualization developed with NIH support. ,

3D Slicer is distributed under a permissive BSD-style open source license. It has a thriving user and developer community. .
Linux, and Mac

Pre-compiled binaries

Windows Mac OS X Linux
4.1.0 64 bit installer 4.1.0 64 bit installer 4.1.0 64 bit archive
64 bit 2012-04-11 2012-04-11 2012-04-11
19886 (159.6MB) 9886 (236.9MB) 19886 (251.5MB)

stable

o Slicer is distributed under a

19886 (153.3MB)

BSD-style license agreement

19953 (160.4MB) 19953 (252.0MB)
nightly

with no restriction on use

r19953 (154.0MB)

System requirements
Slicer requires 1GB of RAM absolute minimum, with more highly recommended. Common data sets may require 4GB or more RAM for processing.
A fast graphics card or GPU that supports OpenGL is also recommended.

Slicer is built and tested on many hardware and software platforms. 3D Slicer runs on Microsoft Windows XP, Vista, and Windows 7; Mac OS X
versions 10.5 (Leopard), 10.6 (Snow Leopard), and 10.7 (Lion); and a variety of Linux distributions.
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bﬁ' Slicer Is Open

* Open Science

Madrid 2012

Open Source
+

Open Data
+

Open Community

Courtesy R. Kikinis
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hﬁ' Slicer Open Community

« 80 authorized developers
contributing to the source
code of Slicer

 QOver 700 subscribers on
Slicer user and Slicer
developer mailing list

©2012 Surgical Planning Laboratory, ARR Slide 7



Nov.2011-March.2013 Downloads

@ Slicer 4 download statistics

iDSlicer

. Download location By Country By Filename By Month
Total matching

downloads:

62948

(ap | e |

P

,«’\‘ -
/ Finland

Date range:

forever >
Release type:

any v

North
Atlantic
Browser type: Ocean
X, T~ X Chad
/:;é”if INigeria/ - L’\;‘/
Update £
Papua New
' Guinea

South Ocean Australia
Atlantic
Ocean South’
Africa

Map data ©2013 MapLink, Tele Atlas - Terms of Use
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A Multi-institution Effort

‘ Auttism

@ Erain Cancar

@ Dopression

. Head and Neck Cancer

. Huntington's Disease
Lupus

@ Schzophrenia N - .

. Traumabic Bran Injury
@ VvCFs a D o

. Newomage Analysis

® Lung Dizesse o Ml &
. Afrial Fibrillation . NE ' . PA

@ Cardiovascular Disease T @ IL N B . .
@ LierCancer . . v VA
AZ NM N
Colon Cancer K . 2 e O
Prostate Cancer %
Crthopedic Injury

Newromuscular Dynamics

@ Image Informatics

Active

@ ROIMHOB4795 @@ U41RR019703 @ NSF CCF-0916526 @ RO1EB008171 @ UO1THLOBS8S7 @ RO1CA124377 RO1CA131718 @) RO1CA11128
RO1EB00S973 US4EB005145-0582  US4GMO072870 @ P41RR013212 @ RO1EBO0C6733 @ ROINS050568 @ R21EBC09%00 @ US4EBOO5149-0583

@ UL1RR025758 @ USALMO0OST48 @ U24RR025736 @ U24RR021992 @ U24RR021282 @ U24RR026057 @ AIST, Japan @ UWA, Australia

@ Mario Negri Institute, italy @ CO-ME, Switzerland ® OCAIRO, Canada

Completed

US4EBO0S149-0451

- Infrastructure grants fund the platform

— Collaborative projects (e.g. Canada, Japan, Australia, Italy)
fund the application packages
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End-user Documentation

Documentation/4.1/Modules/DICOM

Home < Documentation < 4.1 < Modules < DICOM

| ] n
Intr and A 9
This work is part of the National Aliance for Medical Image Computing (NA-MIC), funded by the National Institutes of Health through the NIH Roadmap for Medical Research, . I I - W
Grant Us4 EB005149. Information on NA-MIC can be obtained from the NA-MIC website o.

Author: Steve Pieper, Isomics, Inc.
Contributort: Mchael Onken, Offis
Contributor2: Marco Nolden, DFKZ
Contributor3: Julien Finet, Kitware

= pages accompany
e (G M. every module of

Isomics, Inc. National Aliance for Neurcimage Analysis The Common Tookit DICOM-OFFIS
Medcal Image Center (NAC)

O dine (MBS

— Slicer and provide

[ A new DICOM infrastructure was put in place beginning with Slicer 4.0.
m DICOM data is stored in a local data base, which is based on SQLite.

8 DICOM data can be imported from disk into this data base
jm DICOM data can be retrieved from a PACS system after proper configuration of Skicer.
m DICOM data can be loaded into Skicer from the local database. A graphical user interface with display of thumbnails is available for data selection.
[ Plans for the near future, include support for storing data from slicer into the data base and uploading data from the data base into a PACS system.
d t t . I
I t . I . t d

Use Cases

§ . Xowei [P
Pt - DICOM Export dialog available from the context
T DICOM Query dialog menu at the Study level of the DICOM tree (beta
DICOM module in use feature). | |

Tutorlals

Links 1o tutorials that use this module (not yet avalable)

Panels

Parameters:
m Servers

| Start/Stop Listener: Control extemal process that listens for network connections to populate the local database. The Estener port is controlled by the setting in the
Aions Asinn
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Developer Documentation

page | [ discussion view source | [ history

Documentation/4.1/Developers/Tutorials/ModuleWriting

Home < Dy 4.1 <Developers <Tutorials
3DSlicer i
CONTENTS  [hide]
search 1 Consider also reading
- Search 2 Initialization
[ 2.1 1) Create the module directory
navigation ‘ SI'
9 : ‘ ) Slicer 4.1
B Siicer Website ) . o o .
B Wi Home Slicer is a multi-platform, free and open source software package for visualization and medical image computing
[ ]
Training Class List Class Hierarchy Class Members
B Documentation I I
W Users
Class Index
W Developers
® Help
AIBICIDIEIFIGIHIIILIMINIOIPIQIRISITIUIVIWIXI_
B FaQ
B Acknowledgements o (T} VIKMRMLTransformNode
" L gSlicerAboutDialog aslicerlconEnginePlugin VIkMRMLTransformStorageNode
Links qSlicerAbstractCoreModule d- orl VIkMRMLUnstre
B Recent Changes IdentifylslandsEffectLog
nge qSlicerAbstractModule (EeitonibridentlfylciamisEfect) VIkMRMLUnstructuredGridNode
1
toolbox aslicerAbstractModuleFactoryManager i VIMRMLUnstructuredGridstorageNode
B Whatlinks here . IdentifylslandsEffectTool
. qSlicerAbstractModulePanel (EeitoniboidentifytelandsEffect) VIkMRMLVectorVolumeDisplayNode
Related changes qslicerAbstractModuleRepresentation IdentifylslandsOptions (EditorLibzEditOptions) VtkMRMLVectorVolumeNode
B Special pages gSlicerAbstractModuleWidget VikIGTDataManager VIkMRMLViewDisplayableManager
B ; gSlicerActionsDialog VkIGTDataStream VIkMRMLViewNode
Printable version AffinelmageTolmageRegistrationMethod (itk) VEKIGTIGSTKStream VtkMRMLVolumeArchetypeStorageNode
B Pormanent link AnisotropicSimilarity3DTransform (itk) VIKIGTMatrixState VIkMRMLVolumeDisplayNode
(itk) VkIGTOpenTrackerStream VIkMRMLVolumeGlyphSliceDisplayableManager
vtkAnnotationBidimensionalRepresentation VIKIGTPat2ImgRegistration VtkMRMLVolumeHeaderlessStorageNode
vikAnnotationBidimensionalWidget VikimageAccumulateDiscrete VIkMRMLVolume! .
GMRMLAnnotationDisplayNodePointPropertyWidget VikimageBimodalAnalysis VIkMRMLVolumePropertyNode
gMRMLAnnotationDisplayNodePropertyWidget vtkimageConnectivity VIkMRMLVolumePropertyStorageNode
VikAnnotationGlyphSource2D VikimageErode VIKMRMLVolumeRenderingDispiayabieManager
gSlicerAnnotationModulePropertyDialog vtkimageFillROI VtkMRMLVolumeRenderingDisplayNod
gSlicerAnnotationModuleReportDialog VikimageGetTensorComponents VKMRMLVolumeRenderingScenarioNode
gSlicerAnnotationModuleSnapShotDialog vikimageLabelChange VIkMRMLXYPlotManagerNode
gSlicerAnnotationModuleWidget VikimageLabelCombine qSlicerMultiVolumeRenderingMod
i i ¢ g vikimageLabelOutline qsnmmmnvmumekenumngmdulewmge:
gSlicerAnnotationModuleWidgetsPlugin VikimageLinearReslice
vtkAnnotationROIRepresentation vtkimageNeighborhoodFilter N3BiasFieldScaleCostFunction (itk)
vtkAnnotationROIRepresentation2D vtkimageRectangularSource N3MRIBiasFieldCorrectionimageFilter (itk)
vikAnnotationROIWidget ImageRegionMomentsCalculator (itk) N4MRIBiasFieldCorrectionimageFilter (itk)
GMRMLAnnotationROIWidget ImageRegistrationViewer GMRMLNavigationView
vtkAnnotationROIWidget2D vtkimageResliceMask gMRMLNavigationViewPlug
GMRMLAnnotationROIWidgetPlugin VikimageSetTensorComponents NewouuThrasho!dImageczl(ulzmr (itk)
vikAnnotationRulerRepresentation VikimageSlicePaint NewOtsuThresholdimageFilter (itk)
vtkAnnotationRulerRepresentation3D VikimageStash GMRMLNodeComboBox
vtkAnnotationRulerWidget ImageTolmageRegistrationHelper (itk) GMRMLNodeComboBoxDele
gSlicerAnnotationsIO ImageTolmageRegistrationMethod (itk) q RMLNadeCambanxMznuDelegam
gSlicerAnnotationsiOOptionsWidget (i) gMRMLNodeComboBoxPlugin
qgSlicerAnnotationsModule ImageToVTKImageFHler (\lk) GMRMLNodeFactory
MRMLAnnotationTreeView MRML lugin
qSlicerApplication In\ualImageToImangag\slranonMelhnd (itk) VIkNRRDReader
VvikAtlasCreatorLogic aslicerl0 VIKNRRDWriter
qSlicerlOManager
gSlicerBaseQTBasePythonQtDecorators. gSlicerlOOptions gSlicerObject
gSlicerBaseQTGUIPythonQtDecorators gSlicerlOOptionsWidget VikObservation
BoundMethodWeakref (saferef) ipDataUnion VtkObserverManager
BoundNonDescriptorMethodWeakref (saferef) IslandEffect (EditorLibzIslandEffect) (itk)
BSplineControlPointimageFilter (itk) ogic (EditorL 0 (itk)
BSplinelmageTolmageRegistrationMethod (itk) IslandEffectOptions (EditorLibzislandEffect) OtsuThreshold (itk)
vikBSplinelnterpolatelmageFunction IslandEffectTool (EditorLibzislandEffect)
ButtonGroupWidgetWrapper GMRMLItemDelegate PaintEffect (EditorLibzPaintEffect)
VKITKArchetypelmageSeriesReader PaintffectLogic (EditorLibzPaintEffect)
‘acheBlock (itk) VKITKA PaintFffectOntions (Fditorl
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Slicer Bug Tracker

00

My View - Mantis

[ <[ » | [ + [Mhup://www.na-mic.org/Bug/my_view_page.php

C] (Q' Google

! My View - Mantis

Logged in as: spujol (Sonia Pujol - reporter)

2012-04-28 05:35 EDT

Project: | Slicer4 %) (switch

Main | My View | View Issues | Report Issue | Change Log | Roadmap | Docs | My Account | Logout

Issue #

Unassigned [~] (1 -10/ 29)

0001951 Resample Scalar/Vector/DWI module does not accept DWI input
Command Line Modules (Modules/CLI) - 2012-04-26 15:09

0001938 Volume rendering volume received from OpenIGTLink
Base Code - 2012-04-24 16:53

0001930 Scrolling volume slices past the last slice
(U] Usability - 2012-04-23 19:23

0001929 Texts in 3D are hard to see
(1] Usability - 2012-04-23 15:36

0001918 Color scale
Usability - 2012-04-18 11:58

0001915 Effect of matrix bottom row in Transforms module
Base Code - 2012-04-18 10:12

0001910 Problem with fiducial registration
Command Line Modules (Modules/CLI) - 2012-04-17 03:11

0001899 Saving and reopening .nrrd problem
Usability - 2012-04-12 12:43

0001887 sceneview roundtrip problem with LUT and with VR
MRML - 2012-04-11 22:56

0001888 Ensure Capitalization rule is respected all over Slicer
GUI - 2012-04-10 10:55

Reported by Me [~] (1 -10/ 37)

0001894 EM Segmenter labelmap opacity
EMSegmenter - 2012-04-25 20:59

0001389 Tract Visibility
Diffusion - 2012-04-18 10:27

0001893 Download of Sample MR head data failed
Base Code - 2012-04-11 16:33

]

]

0001845 GUI issue in red slicer viewer mode on Mac
GUI - 2012-04-11 09:17

0001892 Colors Module GUI: LUT label values issue
Base Code - 2012-04-10 20:29

0001873 Saving a scene with a new LUT
Base Code - 2012-04-10 15:23

3

k-

0001867 Restoring a scene view with tract intersection
Diffusion - 2012-04-07 12:21

0001866 Saving Scene: path update issue
Base Code - 2012-04-06 12:06

0001778 Tractography Display module
Diffusion - 2012-04-06 11:37

Resolved [~] (1 -10/ 130)

0001204 Centralize revision/version/name of Slicer
Packaging - 2012-04-26 18:53

~
0001167 Fix warning related to SlicerFu i i iption
Building (CMake, Superbuild) - 2012-04-26 17:24
0001677 SVN download of loadabl 1 modules does not work
[ Base Code - 2012-04-26 16:51

0001747 windows build/run issues as of svn 19350
(U] Building (CMake, Superbuild) - 2012-04-26 16:06

0001863 To avoid _RegisterApplication / _CGSDefaultConnection error, create a template of launchd file for dashboard
Building (CMake, Superbuild) - 2012-04-26 12:38

0001940 No version in mac bundle
Packaging - 2012-04-26 10:31

0001645 update of the mouse mode toolbar
[} GUI - 2012-04-25 16:22

0001593 Untoggle "Place a fiducial" on click
Annotations - 2012-04-25 16:22

0001936 make RAS box axis labels visibility camera dependent
Usability - 2012-04-24 11:35

0001923 {{doc ion/{{doct i
Documentation - 2012-04-23 13:47

/version}}/module-category}} doesn't support extra newline spacing in XML

Recently Modified [~] (1 - 10 / 776)

0001855 Link errors during CTK build
Building (CMake, Superbuild) - 2012-04-27 17:03

0001868 crash on exit and other issues
Scripting (Wrapping, Python) - 2012-04-27 17:00

0001850 Found PythonLibs: ... get_filename_component unknown component optimized
Building (CMake, Superbuild) - 2012-04-27 16:59

0001955 EMSegmenter shows up red in Modules Setting but works fine
Base Code - 2012-04-27 16:44

0001954 drag & drop: option to lock view settings
GUI - 2012-04-27 10:04

0001942 Model to Label Map not working
(1] Diffusion - 2012-04-27 07:46

0001941 Extensions download from SVN repository fails
U] Extensions - 2012-04-26 21:52

0001952 camera position after loading scene
GUI - 2012-04-26 20:13

0001486 VTK Qt designer plugins are missing
Packaging - 2012-04-26 19:26

0001145 Add Test to make slicer starts
Base Code - 2012-04-26 19:04
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30 Slcer 4.0.gamma-2011-11-24

B [e] t e

R CRONEANC R WP )
A

Ao Fa,

» Load & Add Scenes Or Indiidual Daias

~ Deta Probe

L
F
B

SLICER FUNCTIONALITIES
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Core Functionalities

) Data 0o 3D Slicer 4.1.0 .
Architecture Management R 2 & |Modues: - [4 Daa "0QINPO e« 2 » oty s

All Modules

ﬁ Z Annotations
b 3DSlicer & DICOM
Algorithm Python 'O(NAT Q  Data

EREE R & <QRML> T el
penIGTLinkIF
\des Fa Scene Views
icene 4 Transforms
® View Controllers
@ Volume Rendering
§ Volumes
B\ Welcome to Slicer
Users ne Model: TyarTsfoym Wizards.

Display MRML 1D Informatics
(DBP) Show Hidden nod ~ Registration
Segmentation
Quantification
Diffusion
IGT
Filtering

End-User | surfaceModels
Load & Add Scenes Or Individd  Converters

Display & Modify Scene

View
Default Scene Camera

L]

Application
Developers

/.
3DSlicer

8
3
=

3

Computational

Platform Platform Endoscopy
DataProoe | Utiities
Developer Tools
- In NAMIC Kit CMake ~CDash izfj’:g
Software Work in Progress
. External Package Process s

Software Engineering
and Software Quality
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Core Functionalities

Data

Architecture Management

Algorithm
Developers

YXNAT

Application
Developers

Users

/ (DBP)

3DSlicer

8
3
=

3

End-User
Platform

Computational
Platform

B vamic it

. External Package

CMake

Software
Process

CDash

Software Engineering
and Software Quality

[ Weloome to Siicer
All Modules

@ Annotations
3pSlicer & DicoM

A Data

7 eoior
Welcore we

3¢ OpenIGTLinkIF

7 Scene Views
ey Load DICOM D4 4, Transforms
B View Controllers.
Volume Rendering
@ Volumes
2 Welcome to Siicer

4 Customize Slicer

[ About

OTiCnallenge
Wizaros
Informatics
Registration

[» The Main Window
¥ Loading and Saving

¥ Disiay

4

¥ Mouso & Koyboard Difision

¥ Documentaion 8 Tworls | g

»
[ Acknowledgment Comaners

Developer Tools
Legacy
Testing

Work in Progress

L

[

N

'ACPC Transform
Add Scalar Volumes

Affine Registration

Annotations

BSpine Deformable Registration
BSpine to deformation field
Cameras

Cast Scalar Volume
ChangeTracker

CheckerBoard Fiter

Colors
Create a DICOM Series

Crop Volume

Cunvature Anisatropic Diffusion
DICOM

DICOM to NRRD Converter

DTlexport

DTlimport

DWI Joint Rician LMMSE Fitter

DWI Rician LMMSE Fitter

DWI Unbiased Non Local Means Fitter
DWito DT Estimation

DWIto Full Brain Tractography

Data

DataProbe

Demon Registration (BRAINS)
Diffusion Tensor Scalar Measurements
Diffusion Weighted Volume Masking
EMSegment Command-iine
EMSegmenter with Atias
EMSegmenter without Atlas

Execution Model Tour
Exoert Automated Registration
Extract Skeleton

Fiducial Registration
Foreground masking (BRAINS)
Gaussian Blur Image Fiter
General Registration (BRAINS)
Gradient Anisotropic Diffusion
Grayscale Fill Hole Image Filter

Peak Image Filler

Intensity Difference Change Detection (FAST)

[~ Data Probe
Grayscale Model Maker
Histogram Matching
\F- Image Label Combine
B

Lael Map Smoohing
Lael Statistics
Linear Registration

Mask Scalar Volume
Median Image Filter
Merge Models
Model Maker

Model To Label Map
Models

we

Module Template
MultiVolumeExplorer
MultVolumelmporter

Multoly Scalar Volumes

NAITK MRI Bias correction

3¢ OpenlGTLinkIF

Orient Scalar Volume

Otsu Threshold Image Fiter

Otsu Threshold Segmentation

PET Standard Uptake Value Computation
Performance Tests

Probe Voume With Model

Reformat

Resample DTl Volume

®

Resample ScalarVector/DWI Volume
Rigid Registration

Robust Muftresolution Affine Registration
Robust Statistcs Segmenter

STAPLE

& sample Data
5 Scene Views
Smple Region Growing Segmentation
Subiract Scalar Volumes
Trveshold Scalar Volume
Tractograohy
Tractogranhy Display
Tractograhy Fiducial Seeding
Tractograohy Label Map Seeding
Transform MAML Fies to New EMSegmenter Standard
4 Transtorms
Vector Demon Registration (BRAINS)
B View Controllers
© Volume Rendering
@ Volumes
Voting Binary Hole Fillng Image Fiter
WebGL Export

B Welcome to Siicer

Slicer4 core functionalities include 108 modules,
and represent 700,000 lines of code

©2012 Surgical Planning Laboratory, ARR
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Core Functionalities

8006

| ACPC Transform

&a |Modules: . [ Welcome to Siicer
All Modules

|@ Annotations
E 30slicer £ DICOM
4 4 Data
2 Editor
Welcore v
3¢ OpenIGTLinkiF
| sceneViews
Load DICOM Da ¢ Transforms

& Customize Siicer B8 V/ew Controlers
@ Volume Rendering

@ Volumes
{igibos |\ Welcome to Slicer
[ The Main Window DTIChallenge

(> TheMainWindow |
Wizards

| Registration
| » Display | Segmentation
4 Quantification
| Dpiffusion
- &7
| Fitering
Surface Models
Converters
Endoscopy
Utilties
Developer Tools
Legacy
Testing

[» Mouse & Keyboard
> Documentation & Tutorials

> Acknowledgment

Work in Progress

~ Data Probe

= Add Scalar Volumes
Affine Registration

@ Annotations
BSpline Deformable Registration
BSpline to deformation field

t Cameras
Cast Scalar Volume
ChangeTracker
CheckerBoard Filter
W Colors
Create a DICOM Series
@ Crop Volume
Curvature Anisotropic Diffusion
# DICOM
DICOM to NRRD Converter
DTlexport
,|  DTlimport
,|  DWiJoint Rician LMMSE Filter
» DWI Rician LMMSE Filter
,|  DWI Unbiased Non Local Means Filter
» DW! to DTI Estimation
»  DWIto Full Brain Tractography
)| & Data
»|  DataProde
»|  Demon Registration (BRAINS)
»|  Diffusion Tensor Scalar Measurements
»|  Diffusion Weighted Voiume Masking
»|  EMSegment Command-ine
»| i EMSegmenter with Atias
»| & EMSegmenter without Atlas
¥ 2 Editor
*|  Endoscopy

Event Broker

Execution Model Tour

Expert Automated Registration
Extract Skeleton

Fiducial Registration

Foreground masking (BRAINS)
Gaussian Blur Image Filter
General Registration (BRAINS)
Gradient Anisotropic Diffusion

1| Grayscale Fill Hole Image Fiter

| Grayscale Grind Peak Image Filter
Grayscale Model Maker
Histogram Matching

Image Label Combine

Intensity Difference Change Detection (FAST)

Label Map Smoothing
Label Statistics
Linear Registration
Mask Scalar Volume
Median Image Filter
Merge Models
Model Maker
Model To Label Map
Models
Module Template
MuitVolumeExplorer
MuitVolumelmporter
Multioly Scalar Volumes
N4ITK MRI Bias correction
3€ Open|GTLinkIF
Orient Scalar Volume
Otsu Threshold Image Filter
Otsu Threshold Segmentation
PET Standard Uptake Value Computation
Performance Tests
Probe Volume With Model
Reformat
Resample DTI Volume
Resample Image (BRAINS)
Resample Scalar Volume
Resample Scalar/Vector/DWI Volume
Rigid Registration
Robust Multiresolution Affine Registration
Robust Statistics Segmenter
STAPLE
B Ssample Data
A Scene Views
Simple Region Growing Segmentation
Subtract Scalar Volumes
Trreshold Scalar Volume
Tractography
Tractography Display
Tractograhy Fiducial Seeding
Tractography Label Map Seeding
Transform MRML Files to New EMSegmenter Standard
Transforms
Vector Demon Registration (BRAINS)
I View Controllers
@ Volume Rendering
@ Volumes
Voting Binary Hole Filling Image Filter
WebGL Export

L+

4

[ 4

2\ Welcome to Slicer

Visualization
Segmentation
Registration
Reconstruction
Diffusion

Image Guided Thera
Quantification
Reporting
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Core Functionalities

* Visualization

Volume Rendering
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_ _ « Segmentation

EMSegmenter
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Core Functionalities

* Registration

©2012 Surgical Planning Laboratory, ARR Slide 19



Core Functionalities

« Surface Reconstruction

Model Maker

©2012 Surgical Planning Laboratory, ARR Slide 20




Core Functionalities

DWI To DTI
. Estimation

* Diffusion MRI

Labelmap
Seeding

Interactive
Seeding

©2012 Surgical Planning Laboratory, ARR Slide 21



Core Functionalities

* Image Guided Therapy

Image Courtesy of Steven Haker, PhD and Clare Tempany, MD

Image-guided therapy for prostate interventions:
- Brachytherapy Planning
- Navigation for Biopsy

©2012 Surgical Planning Laboratory, ARR Slide 22



Core Functionalities

600 3D Slicer 4.2.2-1
&a |vooues: - [ munivoumeExpiorer " QOO « @ <« |HIt- R R | 4~
g il ———————
3000
y !l; 30Slicer 4
4 2500 4 -s
7
» Hepa 2 2000 . ms
2 9
2
~ Input E 1500
=
Input multivolume (3D DCE AX FSPGR FS T1 POST 15FLIP B £ 1000
~ Frame control <
g
- 500 - A N — ~
Curtent frame number s (50,00 [3[ Play E
Current frame copy £ 0
Enable current frame copying ]
500
~ _Plotting -50000 0 50000 100000 150000 200000 250000 300000
Probed label volume 3D DCE AX FSPGI 5

TriggerTime, ms

Disable interactive piotiing )
Use intensity range to fix axis extent

1000
£ 800
2
% 600
2
2 a0

200+

0 50000 100000 150000 200000 250000  30000C
TriggerTime, ms

~ Data Probe

| Red RAS:(69.4,606,-3.1) Axial Sp:6.1
L 3D DCE AX FS... 14-label (59,96, 7) 5 (5)

F None
B3D DCE AX FS...ST 15FLIP (59, 96, 7) 60 components

e Quantification

Prostate DCE-MRI analysis.

MutiVolumeExplorer
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Slicer use in clinical research
environment

Improving Patient Care with AMIGO
Advanced Multimodality Image Guided Operating Suite

« AMIGO, BWH, Boston

©2012 Surgical Planning Laboratory, ARR Slide 24




o Neurosurgery applications

Interactive exploration
of peritumoral white
matter anatomy
neurosurgical planning
using DTI tractography
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SlicerRT for radiation therapy

®

SlicerRT extension

 DICOM-RT import

« RT-specific analysis:
Dose Accumulation
Dose Comparison (gamma).
Isodose contours / surfaces

Contour Comparison
Contour Morphology

« Plastimatch
BSpline registration
Landwarp registration

* Project homepage: https://www.assembla.com/spaces/slicerrt/

Slide courtesy
G Fichtinger and
C.Pinter
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3DSLICER: TRAINING
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Slicer Trainees

* Clinical
iInvestigators

 Senior scientists

 Postdoctoral
fellows

* Programmers

« Undergraduate
and graduate
students

o Staff researchers

©2012 Surgical Planning Laboratory, ARR Slide 28



®

Slicer Tutorials: for Users

% [B) sosicer

Exploring Peritumoral White
Matter Fibers for Neurosurgical
Planning

Sonia Pujol, Ph.D. C“nical Case

Ron Kikinis, M.D

* 35 year-old male
diagnosed with
Glioblastoma multiforme
(GBM)

Surgical Planning Laboratory
Harvard University

* Diffusion Weighted
Imaging (DWI) acquisition
for neurosurgical planning

Overview of the analysis pipeline

Part 1: Loading &Visualization of Diffusion Data
(&)
N Part 2: Segmentation of the ventricles, and
" Bl solid and cystic parts of the tumor
Part 3: Tractography reconstruction of the Fiducial Seedlng
white matter fibers in the peri-tumoral vol( fafhle: remit0O BeONE: Mol o Rani
Position the fiducial in the cingulum on the

d rParta: Tractography exploration of the
ipsilateral and contralateral side

 Clinically driven goal

* Pre-computed
anonymized
datasets

* Image-analysis
pipeline with step-
by-step instructions

©2012 Surgical Planning Laboratory, ARR
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Slicer Tutorials: for developers

ProgrSa:irlwg:Lngin ° Slicer MOdUIe

Sonia Pujol, Ph.D.
Surgical Planning Laboratory, d eve I O p m e nt
Harvard Medical School .
Course Material

Steve Pieper, Ph.D.
Isomics Inc.

Unzip the HelloPython.zip archive

spgr.nhdr spgr.raw.gz

* Pre-computed
Course Overview . ,_E‘%E’:%%EE% exe m p I a r SO U rce COd e

Part A: Exploring Slicer via Python

Part B: Integration of the HelloPython.py
program into Slicer4 Manipulating Arrays
. Run the following code in the Python console, . . .
Part C: Implementation of the Laplace (indent each new line with 2 spaces) ) ro ra m m I n I e I n e
operator in the HelloPython module
: def toggle():
n = slicer.util.getNode('spgr')

Part D: Image Sharpening using the Laplace a = slicer utilarray('spgr)

cperator with ste P- by' step
Instructions
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'ﬁ' Slicer Training Workshops

Hands-on courses at major
international conferences

(e.g.RSNA, SfN, SPIE,
CARS, etc..)

Invited workshops at
International universities

(April 2013: lwate Medical
Center, Japan)
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Slicer Project Weeks

#8 * Bi-annual week of hands-
on programming (Winter:
Salt Lake City, Summer:
MIT)

* Practical exchange of idea
and experience

* 17 project weeks since
2005

* Next Project Week:
June 17-21, 2013, MIT
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Part || — Hands-on

session:
Slicer4 Minute tutorial

on data loading and 3D
Visualization

©2012 Surgical Planning Laboratory, ARR
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bﬁ' Slicer4 minute tutorial

__ This tutorial is an
M infroduction to the
jl 3D visualization
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3DSlicer version 4

eno 0.gamma-2011-11-

< & |Modules: . Welcome to Slicer s - DO e A@Ed & | t v Persistent Ao fa
[ Al

B osiicer

=4

Welcome ' Start Slicer on your
i el OO 1|l oo computer: the Welcome

@ Load Volume Data | @ Download Sample Data

module is the default

» Loading and Saving

start-up module.

» Mouse & Keyboard

» Tutorials & Information

» Acknowledgment

~ Data Probe

L
F
B
None RAS: (125.0, -125.0, 1.0),
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bﬁ' 3D Slicer Scene

* A Slicer scene is a MRML file
which contains the list of
elements loaded into Slicer
(volumes, models,
fiducials...)

* The following example uses
a 3D Scene which contains
iImages and 3D surface
models of the head from the
SPL-PNL Brain Atlas.
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3DSlicer version 4

Slicer File Edit View Help

eno 0.gamma-2011-11-

< & |Modules: . Welcome to Slicer s - DO e A@Ed & | t v Persistent Ao fa
ow i

B osiicer

=4

Welcome - Select File»> Load

[Gisa; Load DICOM Data oy Load Data .
@ Load Volume Data | @ Download Sample Data ce n e ro I I l t e I I I a I n
» About

menu, and load the

» Loading and Saving

» Display

» Mouse & Keyboard S Ce n e

» Tutorials & Information

~ slicerdminute.mrml

00 |G

~ Data Probe

L
F
B
None RAS: (125.0, -125.0, 1.0),
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Slicer4 minute Scene

800

@ & [Modules: . [Welcome to Slicer = QOO &« A @ | @ t - Persistent | @ fw Ra | 4~

@ 3DSlicer
Welcome

| =% Load DICOM Data || = Load Data ]
| s Load Volume Data || @ Download Sample Data |

| » About

[ » The Main Window

[» Loading and Saving

| » Display

[» Mouse & Keyboard

| » Tutorials & Information

[» Acknowledgment

Slicer displays the elements of the
slicerdminute scene, which contains an
MR volume of the brain and a series of
3D surface models.
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Slice4 minute scene

®

8006 3D Slicer 4.0.9 2011-11-14
& & |Modules: . |Welcome to Slicer $| - Q SO @ 2@ H ‘0‘ £ v Persistent | @ 5= 5o

@® [E Conventional

Conventional Widescreen
@ 3DSlicer
7

B Four-Up
& Dual 3D
& Triple 3D

3D only

[ Red slice only

[ Yellow slice only

& Green slice only

Tabbed 3D

[E Tabbed slice

B Compare »
M Compare Widescreen »
B Compare Grid »
A H Three over three

[ Four over four

Select the mode
Lol Load .
= CoONventional
~x=\\idescreen’ from the
‘: viewing mode menu

| » Display

[ » Mouse & Keyboard |

[ » Tutorials & Information |

[» Acknowledgment |

|~ Data Probe

mwmrr
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Slicerdminute Scene

800 3D Slicer 4.0.gamma-2011-11-14
% & |Modules: . |4 Data "0 IO &~ §H 2 S‘ t - Persistent | @ R Fo | 4~

@ 30Slicer

» Help & Acknowledgement

Select the module
Models from the

Modules menu

~ Display & Modify Scene

Nodes

=Scene
View1
View1
View1
View1
View1
hemispheric_white_matter.vtk
left_eyeball.vtk
optic_chiasm.vtk
optic_nerve_L.vtk
optic_nerve_R.vtk
optic_tract_L.vtk
optic_tract_R.vtk
right_eyeball.vtk
Skin.vtk
skull_bone.vtk
grayscale

ceneViewToplevelHierarchyNode1

Default Scene Camerat
Default Scene Camera2
Default Scene Camera3
Master Scene View
Default Scene Camera4
Default Scene Camera5

Scene Model:| Transform 2]
Display MRML ID's
Show Hidden nodes

Filter:

» Load & Add Scenes Or Individual Datasets |

~ Data Probe ]

wmrr
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3D Visualization

=200 3D Slicer 4.U0.gamma-ZUl1-11-14

& & Modules: . | @ Models = Q0 Q0N & s §HE 2 ‘a $ v Persistent fo Fa |4~

ox B
@ 3DSlicer
v

|» Help & Acknowledgement

HD)]

= Scene
# hemispheric_white_matter.vtk
» left_eyeball.vtk
» optic_chiasm.vtk
= optic_nerve_L.vtk
= optic_nerve_R.vtk
= optic_tract_L.vtk
= optic_tract_R.vtk
» right_eyeball.vtk [ |
» Skin.vtk
# skull_bone.vtk

RO R G gy

oo
[slslslslslelslolols]

[* Information

|~ Display

Visible:

Selected:

Clip:

Slice Intersections Vigile:
v

| v Data Probe

The Models module GUI dlsplays he list /
of models loaded in the slicerdminute
scene, their color and the value of their
opacity (between 0.0 an 1 .0)

Teviie vuryivur o 1Y UMY ULL Y, N iirdav T1




3D Visualization

»00 3D Slicer 4.U.gamma-2UL1-11-14

& [Modules: . |@Models "0 Q0 INO & s PHE ¢ @t - Persistent o R |4

o B — Bl = 18:-15.00
: 9%/ Adal  c|E R -
\@ 30Slicer @ » [1.00[:] & None s
a | & None

[» Help & Acknowledgement || .|§| grayscale ¢
= Scene

# hemispheric_white_matter.vtk

» left_eyeball.vtk

» optic_chiasm.vtk

= optic_nerve_L.vtk

» optic_nerve_R.vtk

= optic_tract_L.vtk

» optic_tract_R.vtk

» right_eyeball.vtk [ |
» Skin.vtk

# skull_bone.vtk

S
8888888888

[* Information

|~ Display

Visible:

Selected:

Clip:

Slice Intersections Visible:
v

| v Data Probe

Click on the pin icon on the top left corner of the red slice
to display the slice viewer menu.

Click on the eye icon to display the axial slice in the 3D
Viewer



3D Visualization

®

e oMW/ 3D Slicer 4.U0.gamma-ZUl1-11-14

AQE ¢ ‘;‘ t v Persistent | @ A R | 4

Use the slider of the red viewer
to browse through the axial MR

slices.

Slicer simultaneously displays
the slices in the 3D viewer

‘ ronnunnauvl

|~ Display |
Visible:
Selected:
Clip:
Slice Intersections Visible:
v

|+ Data Probe

| Red RAS: (136.6, 100.0, -84.4) Axial Sp: 0.9

L None 0
F None (0
Bgrayscale (-18, 37, 146) Out of Frame

LV I £ oulryival riaiiiily Lavviatuvl y, AMnn il TV



3D Visualization

®

Lower the opacity of the Skin.vtk *3 2 & . o a n
model in the Display tab

|» Help & Acknowledgement =
[
= Scene
= hemispheric_white_matte... 1.00
= left_eyeball.vtk 1.00
= optic_chiasm.vtk 1.00
= optic_nerve_L.vtk 1.00
= optic_nerve_R.vtk 1.00
= optic_tract_L.vtk 1.00
= optic_tract_R.vtk 1.00
= right_eyeball.vtk B 1.00
. Skin.vik 0.38
» skull_bone.vtk 1.00
[» Information
|~ Display
Visible: v
Selected: A
Clip: .
Slice Intersections Visib
v Material Properties
Color: ( 0/
Opacity: — 0.38 12
Ambient: (| 0.00 'I: &

|~ Data Probe )

T

The skull_bone.vtk model appears

through the skin.
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3D Visualization

®

Position the mouse inthe =g o oL
3D viewer, click on the left-

mouse button to drag and
rotate the model.

Click o the right-mouse
button to zoom in and out

| » Intformation

Persistent | [@ Sa S @ 4~

|~ Display

Visible:

Selected: =

Clip:

Slice Intersections Visible:
v Material Properties

Color: [ O

\
Opacity: |=ﬁ| 1.00 :‘

Ambient: (—————-(0.00 |:{: &

|~ Data Probe |

L
F
B
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Anatomical Views

800 3D Slicer 4.0, 2011-11-14

@ & Modiles & & Madals Dm AN INO @ A9 R 2 ‘a %~

Click on the pin icons in
the top left corners of the
red and green viewers to
display the viewers’
menu, and click on the
eye icon to display the
axial and coronal slice in

the 3D viewer.

Opacity: =]| 1.00 || u/
Ambient: o—————(000]
|

| v Data Probe

Persistent o R | 4~

L
F
B
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3D Visualization

800 3D Slicer 4.0.gamma-2011-11-14
& [Modules: @ Models s| - 0, Ov DO & L@ 4 2 & | 4 v Persistent Ao So v
e HA ARE 1S:-2251
n oag wgs & | & | @ Axial 3 B < -
Turn off the visibility of 6 » [0 [ [Nore
> = B |None

-I@ gra...ale

v ! '
A8 |

the skull to display the
brain white matter model

T UpLC_lIgIvVeE_N.VIN 1.Uv
= optic_tract_L.vtk 1.00
= optic_tract_R.vtk 1.00
= right_eyeball.vtk B 100
= Skin.vtk 0.00

< skull_bone.vtk

» Information

v Display

Visible: v
Selected:

Clip:

Slice Intersections Visible

v Material Properties

Color:
Opacity: 1.00 |2
Ambient: 110.00 51 [+

v Data Probe

mmr
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3D Visualization

e N O 3D Slicer 4.0.gamma-2011-11-14

& & Modules: . | @ Models = QO @& &A@ 2 & | % v Persistent A Se v

FANN

The white matter surface,
as well as the left and

right optic nerves, appear
In the viewer

T oupuL_uavi_n.vin 1.V
= right_eyeball.vtk B 100
= Skin.vtk 0.00
< skull_bone.vtk 1.00

» Information

v Display
Visible: v
Selected:
Clip:
Slice Intersections Visible
v Material Properties
Color:
Opacity: 1.00 |2
Ambient: 0.00 ] [+
v Data Probe -

L
F
B
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3D Visualization

(S NoNé)

3D Slicer 4.0.gamma-2011-11-14

%2 # Modules: @ Models

@ 3DSlicer

» Help & Acknowledgement

- Scene

-~ hemispheric_white_matter.vtk
= left_eyeball.vtk
< optic_chiasm.vtk
= optic_nerve_L.vtk
= optic_nerve_R.vtk
= optic_tract_L.vtk
= optic_tract_R.vtk
= right_eyeball.vtk
» Skin.vtk
< skull_bone.vtk

_Seleé:t“the hemisph“efikc;'v\}hite

- matter.vtk model, and check Clip in
the Displ

8

Yo PN |
O0000O0O0 OO
OOO0OOOCOOOO

» Information

v Display
Visible: v
Selected:
Clip: v

Slice Intersections Visible
v Material Properties
Color:

Opacity:
Ambient:
v Data Probe

wmr

1[1.00 2

0.00 | [+
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3D Visualization

®

8006 3D Slicer 4.0 2011-11-14
% & |Modules: - | @ Models = QO IO @& A9 L 2 & 4 v Persistent o o | 4~
ex B —
@ 3DSlicer
[» Help & Acknowledgement =
- Scene
= hemispheric_white_matter.vtk 1.00
= left_eyeball.vtk 1.00
-« optic_chiasm.vtk 1.00
= optic_nerve_L.vtk 1.00
= optic_nerve_R.vtk 1.00
= optic_tract_L.vtk 1.00
= optic_tract_R.vtk 1.00
= right_eyeball.vtk | 1.00
= Skin.vtk 0.00
< skull_bone.vtk 1.00
|» Information
| v Display
Visible: v
Selected:
Clip:
Slice Intersections Visible
v Material Properties
Color:
Opacity: 2[1.00 E
Ambient: 7 [0.00[4 5

|+ Data Probe

Use the coronal slider (green) to
expose the optic chiasm.
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3D Visualization

800 3D Slicer 4.0.gamma-2011-11-14
@ & [Modules: -, |@Models m QO IO &« A § A 2 & & v Persistent | @ S S | 4~
@® | Viewl | Viewl | Viewl | View1 | View1 | vtk[E Conventional
1 B Conventional Widescreen
\@ 3DSlicer B Four-Up
- B Dual 3D
| » Help & Acknowledgement B & Triple 3D
= Scene 3D only
= hemispheric_white_matter.vtk 1.00 =] Red slice onl
= left_eyeball vtk m 100 ice only
= optic_chiasm.vtk 1.00 & Yellow slice only
= optic_nerve_L.vtk 1.00 [ Green slice only
= optic_nerve_R.vtk 1.00 Tabbed 3D
» optic_tract_L.vtk 1.00 abbe
» optic_tract_R.vtk 1.00 Tabbed slice
= right_eyeball.vtk B 1.00 | = Compare
< skull_bone.vtk 1.00 —_J[M Compare Widescreen
[» Information B Compare Grid
Three over three
|~ Display A HII Four over four
Visible: v |
Selected: =
Clip:
Slice Intersections Visible:
v Material Properties
Color: ( ] J
Opacity: 8 [0.56 E{:
Ambient: C [0.00[5] [

|~ Data Probe J

Increase the opacity of the skin
model, and select the viewing mode
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3D Visualization

800 3D Slicer 4.0.gamma-2011-11-14

& [Modules: -, |@Models Q00 MO & 2§ H 2 ‘?‘ $ ~ [ Persistent

@ 3DSlicer
v

[ » Help & Acknowledgement

= Scene

= hemispheric_white_matter.vtk 1.00
= left_eyeball.vtk 1.00
= optic_chiasm.vtk 1.00
» optic_nerve_L.vtk 1.00
= optic_nerve_R.vtk 1.00
= optic_tract_L.vtk 1.00
= optic_tract_R.vtk 1.00
= right_eyeball.vtk | I

< skull_bone.vtk 1.00

| » Information

|~ Display
Visible: v
Selected:
Clip:
Slice Intersections Visible
v Material Properties

Color: [ O

Opacity: f |0.56 |2

Ambient: @
|~ Data Probe

Click on the blue pin icon in the top
left corner of the 3D viewer, and click

on the Spin icon.
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3D Visualization

800 3D Slicer 4.0.gamma-2011-11-14

@ % [Modules: -, @ Models = QOO & 49 HE s |;‘ £~ Persistent fo Fa | 4~

ew H1
@ 3DSlicer

P
a
A
[ » Help & Acknowledgement |~

(m]oe]
Lo|s]|@e

[wci]d]

= Scene
= hemispheric_white_matter.vtk
= left_eyeball.vtk
= optic_chiasm.vtk
= optic_nerve_L.vtk
= optic_nerve_R.vtk
= optic_tract_L.vtk

= optic_tract_R.vtk 1.00
» right_eyeball.vtk B 100
< skull_bone.vtk 1.00

[» Information

|~ Display

Visible: v

Selected: ||

Clip:

Slice Intersections Visible:
v Material Properties

Color: \ O |
Opacity: P 0.56 E{:
Ambient: g [0.00]2] 5 T
[~ Data Probe | N

The 3D models and 2D anatomical
slices start spinning in the 3D viewer.

Click a second time on the spin icon
to stop the models from spinning.
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bﬁ' Slicer4 minute tutorial

This tutorial was a
short introduction to
the 3D visualization
capabilities of Slicer.

Please visit the Slicer4
training compendium
for more information on
the software

www.slicer.org

©2012 Surgical Planning Laboratory, ARR
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Part |lI:
3D Slicer DTl demo
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MR Diffusion Analysis Pipeline

DWI Tensor Scalar 3D
Acquisition Calculation Maps Visualization
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bﬁ' Loading the DTI Scene

B o t-

& 23 |Modules: . [@Welcome to Slicer =009 O «d ¢«

@ 3DSlicer
Welcome

8,006 Add data into the 9gen

X
T [Choose Directory t&@dd]|Choose File(s) to Add| Show Options
\ G Load DICOM Da § ~ | Description

\ @ Customize Slicer

2@ A R

[» About

[» The Main Window

| Loading and Saving

|» Display

|» Mouse & Keyboard

|» Documentation & Tutorials

|
[» Acknowledgment L Reset Lok [ X Cance',‘dl

I/
Select File-> Add Data on ‘Choose g
File to Add’

(e e Select the ‘dti_Scene.mrml’
] file located in SlicerData/DTI

F
B

White Matter E i ; i
Neurosurgica| F%%?Iiafeal P/annlng Laborat%ﬁ?§6uj0l, Ph.D. - Ron K|k|n|5, M.D. Sllde 57



DTI Scene

8 00 3D Slicer 4.2.2-1
oo @ Modules: . |Tractography Interactive Seeding 3 | ™= G Q a O % _@ 4 -

@®

3DSlicer

®

[»)

» Help & Acknowledgement

4

FiducialSeedingParameters
Parameter set

v 10

Input DT Volume [ati 3]
Input Fiducials, Model or Label Map | Fiducials List o
Output Fiber Bundle | Cingulum_Fi...ucials List  + |

¥ Seed Placement Options

Fiducial Region Size o[ 2.50mm E{:
Fiducial Seeding Step Size [ ———————=[1.00mm E{:
Seed Selected Fiducials

Max Number of Seeds [ 100 B

~ Tractography Seeding Parameters
Minimum Path Length =~ = —————— m

Maximum Path Length e 800.00mm

A4p |4

»
(]

Qtnnnina MCritaria | Erantinnal Anientran

~ Data Probe

@
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DTI Scene

®

T XN xR T rrs The DTI Scene
contains a pre-

ox i
@ 3DSlicer

» Help & Acknowledgement [«

computed DTI volume
Parameter set

v 0

Input DTI Volume dti o -

Input Fiducials, Model or Label Map | Fiducials List 3 a I I ‘ O rre S O n I l I

Output Fiber Bundle Cingulum_Fi...ucials List :}

¥ Seed Placement it Options

Fiducial Region Size e [250mm |2
Fiducial Seeding Step Size | ——————=1.00mm Ej‘
Seed Selected Fiducials

Max Number of Seeds 100 E‘:

map.
Slicer displays the
tractography
reconstructions of part
of the corpus
callosum, left and
right cingulum.

~ Tractography Seeding Parameters

Minimum Path Length == ————————=20.00mm @

Maximum Path Length = e | 800.00mm @
T ]

Qhnnninn Pritaria
~ Data Probe )

L
E
B
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Diffusion Tensor Data

_ -bgi' Dg,

Stejskal-Tanner equation (1965)

D XX D Xy D Xz

D= D D
yx A <
D X D 7y D 2z

The diffusion tensor D in the voxel (I,J,K) is a 3x3 symmetric
matrix.
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bﬁ' Diffusion Tensor

* The diffusion tensor D in the voxel (I,J,K) can be
visualized as an ellipsoid, with the eigenvectors indicating
the directions of the principal axes, and the square root of
the eigenvalues defining the ellipsoidal radii.

e Scalar maps can be
derived from the
rotationally invariant
eigenvalues A1, A2, A3
to characterize the size
and shape of the
diffusion tensor.

N
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Diffusion Tensor Shape

-—

ANl=2A2=2A3 A1>> A2, A3 A1~A2>> A3
Isotropic media Anisotropic media
(CSF, gray matter) (white matter)
©2012 Surgical Planning Laboratory, ARR Slide 62
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e —— - Ty — 2 O TGO s T T S S e . 5T

f w Diffusion MRI tractography

* Tractography can be defined as the virtual
reconstruction of the trajectory of water
molecules along white matter bundles.

* DTI tracts provide a mathematical
representation of the underlying white
matter anatomy.

 Each voxel contains hundreds of thousands
of axon fibers: size of a voxel ~ 1-5 mm;
diameter of an axon~0.1-10 um

- A DTl tract is not equivalent to a real fiber.
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bﬁ' Streamline tractography

Underlying Assumption: the orientation of the fibers is
collinear with the direction of the principal eigenvector
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DTI Scene

®

In this example, the

da £& |Modules: - [Tractography Interactive Seeding | ™ & © | @ @ 4 4 2 t-I@ W 4~
B® 1
. tractography

» Help & Acknowledgement = []

CiduclaiSeedingPammeters re CO I I Stru Ctl O I I Of tl l e
Parameter set

v 0

Input DTI Volume dti 3

Input Fiducials, Model or Label Map | Fiducials List 3 CO r u S Ca O S u I I I a S
Output Fiber Bundle Cingulum_Fi...ucials List | $ }

¥ Seed Placement it Options
Fiducial Region Size e [250mm |2

Fiducial Seeding Step Size -

Seed Selected Fiducials

Max Number of Seeds 100 E‘:

been generated using
the LabelMap
Seeding module;

~ Tractography Seeding Parameters
Minimum Path Length == ————————=20.00mm @
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LabelMap Seeding Module

®

8 00 3D Slicer 4.2.2-1
‘ @ Modules: -, |Tractography Label Map Seeding | = o >O @ QO % E A t ~ Ao Fo | 4w
1 M

@®

3DSlicer
-

» Help & Acknowledgement

~ Tractography Label Map Seeding

B0

Parameter set: \ Tractography Label Map Seeding s
Status Idle
* 10

Input DTI Volume | i o
Input Label Map | fa-label 3|
+

Output Fiber Bundle | corpusCallosum

~ Seed Placement Options

Use Index Space v

Seed Spacing _—————(200 E{:
Random Grid

Linear Measure Start Threshold :—'[0.3 B: |

~ Tractography Seeding Parameters

Minimum Path Length ] -\20.00 E{:
Maximum Length 2 [800.00 E{:

Stopping Criteria () LinearMeasure

@ FractionalAnisotropy

Chmmmime Vnliin (nnc [a]

Default | Cancel || Apply N H

¥ Data Probe |

W
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DTI Scene

®

T e In this example, the
& i tractography
reconstruction of the

» Help & Acknowledgement [«

FiducialSeedingParameters

Parameter set

v 0

Input DTI Volume dti o u

Input Fiducials, Model or Label Map | Fiducials List 3 e ‘ I | l l l | l I I l aS
Output Fiber Bundle Cingulum_Fi...ucials List :}

¥ Seed Placement it Options

Fiducial Region Size e [250mm |2
Fiducial Seeding Step Size | ——————=1.00mm Ej‘
Seed Selected Fiducials

Max Number of Seeds 100 E‘:

been generated using
the Interactive
Tractography
Seeding module.

~ Tractography Seeding Parameters

Minimum Path Length == ————————=20.00mm @

Maximum Path Length = e | 800.00mm @
T ]

Qhnnninn Pritaria
~ Data Probe )

L
E
B
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Interactive Tractography Seeding

®

8 00 3D Slicer 4.2.2-1

@ Modules: | Tractography Interactive Seeding '+ | == 0 >O @ 0 % E Z. t ~ fo S | 4~
1

@ &
@ 3DSlicer
4

» Help & Acknowledgement B

4

[ FiducialSeedingParameters

Parameter set

~ 10

Input DTI Volume |dti S
Input Fiducials, Model or Label Map| Fiducials List s
Qutput Fiber Bundle | Cingulum_Fiduc...Fiducials List % |
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Interactive Tractography Seeding
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Fiducial Seeding
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Tractography ‘on-the-fly’
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The Fiducial Seeding
functionality allows you
to do tractography ‘on-
the-fly’ to explore white
matter structures
interactively
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bﬁ' Going Further

* DTI tractography can be
used to guide resection of
tumor located in eloquent

dlreas

« However, validation of
DTI findings in clinical
settings has yet to be
establish
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MICCAI DTI Challenge

14t International Conference on Medical Image Computing and Computer Assisted Intervention

P
R R we
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DTI Tractography for
Neurosurgical Planning:
A Grand Challenge

MICCAI 2011 Workshop
Sunday September 18, 9am-6pm
Westin Harbour Castle
Toronto, Canada

National Alliance for Medical Image Computing

Second Edition
INTRODUCTION THE CHALLENGE FACULTY KEYNOTE SPEAKER DATA REGISTRATION CONTACT
Welcome to the 2nd edition of the MICCAI DTl Tractography Challenge. The workshop will be held on Monday

October 1st, 2012 as part of the 15th International Conference on Medical Image Computing and Computer Assisted
Intervention (MICCAI 2012).

——~
ric o ER
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International collaborative effort
on the validation of DTI
tractography for neurosurgical
planning

Standardized comparison of
tractography methods on patient
data

Working group of DTI Experts,
Practicising neurosurgeons,
tractography algorithms
developers and neuroradiologists

http://dti-challenge.org



Third edition: Sept 22, 2013, Nagoya, Japan

MlCCAl 2013 DTI Cha"enge Introduction Datasets Faculty Program Submission Contact

MICCAI 2013 DTI Tractography Challenge

Sunday September 22, 2013, Nagoya, Japan

Learn more »

DTI Tractography Challenge on Peritumoral White Matter Anatomy for Neurosurgical Decision-Making

NAGOYA JAPAN

MICCAI 2013 M
SEP. 2226,2013 L-u‘._h --'5~_
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DTI training tutorials in Slicer4:

Diffusion MR Imaging tutorial

Exploring White Matter

peritumoral fibers for
exploration for neurosurgical
planning

Tutorials and datasets
available at www.slicer.org
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ﬁ' Slicer Community

e www.slicer.org

* Mailing lists:
slicer-user@bwh.harvard.edu
slicer-devel@bwh.harvard.edu
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Contact:
spujol@bwh.harvard.edu
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bﬁ' Conclusion

» Slicer is an open-source research
platform for the rapid development of
biomedical image analysis tools.

« Slicer community is open with
contributors from all over the world

» Slicer is a versatile platform for
translational research and subject
specific analysis of biomedical ima
data

3DSlicer
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