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fv NA-MIC Training Core Effort

Our mission:

* Teaching effort to accelerate the
transfer of NA-MIC technology to the
community

» Validation effort to investigate the
comparative performances of algorithms

National Alliance for Medical Image Computing
http.://na-mic.org



f? 2011 NA-MIC Training Workshops

12 workshops at 11 different national & international venues

Harvard Medical School, Boston, MA. Feb-March,2011
Johns Hopkins, Baltimore, MD. April 2011

SCI Institute, Utah. April 2011

University of Western Ontario, London, Canada. June 2011
OHBM 2012, Quebec City, Canada. June 2011

AAPM meeting, Vancouver, Canada. August 2011
UBC workshop, Vancouver, Canada. August 2011
MICCAI 2011, Toronto, Canada. Sept. 2011
Cranio-Maxillo Facial workshop, Cleveland. Nov. 2011
SfN 2011, Washington, DC. Nov. 2011

RSNA 2011, Chicago, Il. Dec. 2011



A4 NA-MIC Workshops

Hands-on workshops
tailored for clinicians,
clinical researchers, and
scientists at national
events, invited seminars,
and international
conferences ( MICCAI,
RSNA, SfN...)




53 AAPM 2011, Vancouver

e Theme: 3DSlicer for |
radiotherapy research  —— ..

ssssssss

« Gregory Sharp, MGH,
Andras Lasso,
Queen’s University

« 20 participants
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Home Attendees Technical Exhibits Meeting Program Association Activities Media/Press Coverage Contact Us

Joint meeting of the American Association of Physicists in Medicine

National Alliance for Medical Image Computir (AAPM) and the Canadian Organization of Medical Physicists (COMP)

http.://na-mic.org



2011 Cranio-Maxillo Facial
Workshop, Cleveland

s

 Theme: Slicer development
in Orthodontics

Joint Cephalometric Experts
Group 2011 - 20 participants

National Alliance for Medical Image Computing
http.://na-mic.org



%3 UBC 2011, Vancouver

° Theme 3D SI'Cer for / Image—guided\therapyapplicatic\;nsinSIicer3.6 \

image-guided therapy =H ¥

research - EE  pon -

ProstateNav NeuroNav i;éri(éfation
* Prostate biopsy * Neuro navigation | | * Spine needle
* Usedon patients || * Used on patients insertion with AR

® An d raS LaSSO a n d ‘ LiverAblation J IGTPlanning ] . 2:::2 studies
Tamas Ungl, Queenls 1 MRAblation
University

} IGTNavigation

« 21 participants

National Alliance for Medical Image Computing
http.://na-mic.org



A% SN 2011 DTI workshop

 Full day eventon DTI

[ Society for Neuroscience )
__ Neuroscience 2011 Meeting, Nov. 12-16, Washington, DC e
- Satellite Workshop

Slicer

analysis

White Matter Exploration with

¢ LeCtu res & handS-OH | Diffusion Tensor Imaging:
. . agn ' ; Fundamentals and Perspectives
SesSIonsS on aCCIU|S|t|On,
analysis and interpretation | ™ Sges ™™ oo bt
Of DT_M RI d ata , ' ;l:.lllyr:’l:’:;ll:::::‘:;of anuslon |I'T'I:3.|ﬂﬂ and ;o l:'r‘l;.(rl-ﬁml'l‘::::.ﬂinc.o:f

Friday November 11, 2011
9:00 am - 5:30 pm

A Hands-On Workshop by the National Alliance for Medical
Imaging Computing (NA-MIC)

The workshop will guide par the of the
and P of DT-MRI data through a series

Workshop Faculty
Sonia Pujol, PhD, Harvard Medical School Room 159A, Walter E. Washington Convention Center
Randy Gollub, MD, PhD, Harvard Medical School

» 23 neuroscientists et e

For and please see: @
http:. Ilwlkl na-mic. ornglkllIndex php/SFN2011_Diffusion_Tensor_Imaging_Analysis_Workshop

National Alliance for Medical Image Computing
http.://na-mic.org



f? Johns Hopkins Workshop
NATIONAL ALLIANGE FOR MEDICAL IMAGE COMPUTING

Neuroimage Analysis
Workshop

* Local Host: Prof. Rai Winslow,

Director, Institute for Computational

Medicine, JHU

* |CM Distinguished Seminar SEREEE b I S
Series: Ron Kikinis, MD. = cimeel o2
“3DSlicer”

« Full-day workshop
— Basics of DTI
— White matter tractography for
. . INSTITUTE for
neurosurgical planning \f (OMrgTATIONAL ‘
— OpenlGTLink J Janrsioncves s Hosrs ol f

Tuesday April 5, 2011
8:00 am — 5:00 pm

Johns Hopkins University
Baltimore, MD

The goal of this tutorial is
P to explore white matter
fibers surrounding a
tumor using Diffusion
Tensor Imaging (DTI)

Tractography.

ol of Engineering, is using powerful




/ 1% Univ. Western Ontario, Canada

« Local Host: Prof. Terry Peters,
Director, Robarts Imaging Institute

* Image Registration, Programming
OpenlGTLink

 BIRC Lecture: “Open Source
Platforms for Collaborative

Research Examples from 3DSlicer.”
Ron Kikinis, MD s
« 063 participants BIOMEDICAL IMAGING

RESEARCH CENTRE

The University of Western Ontario

National Alliance for Medical Image Computing
http.://na-mic.org



fv Slicer booths

« OHBM 2011 June 2011

. BWH 2011 Resident Fair &Y WOMEN'S HOSPITAL

N OV 20 1 1 A Teaching Affiliate of Harvard Medical School

*Y 97th Scientific Assembly and Annual Meeting
127

- RSNA 2011 Slicer Booth %%
Nov 27-Dec 2, 2011

National Alliance for Medical Image Computing
http.://na-mic.org



43 RSNA 2011

e Largest medical _
conference in the world -g#=
60,000 participants oo

* NA-MIC presence:
- 2 hands-on courses

- 54 hours demos at the
3DSlicer Booth

- paper presentation on
SPL Brain Atlas

National Alliance for Medical Image Computing © 2011 All Rights Reserved
http.//www.na-mic.org




A2 Slicer4 Premiere at RSNA 2011

NA-MIC and NAC at RSNA
Agenda

Powerful processing.

’ Sunday, November 27 H

8:00am-11:00am. 3D Slicer
Exhibité?, Quantitative Imaging
Reading Room, Lakeside Learning
Center, Hall E

11:00am-12:30pm. RSNA
Refresher Course: Quantitative
Medical Imaging for Clinical
Research and Practice &. Room
$401CD

12:30pm-6:00 pm. 3D Slicer
Exhibité? Quantitative Imaging,
Lakeside Learning Center, Hall E

8:00am-11:00am. 3D Slicer
Exhibité?,, Quantitative Imaging
Reading Room, Lakeside Learning
Center, Hall E

11:15am-11:45am. QIRR Theater
Presentation &, Quantitative Imaging
Reading Room, Lakeside Learning
Center, Hall E

12:15pm-1:15pm. Meet-The-
Experts Session &, Quantitative
Imaging Reading Room, Lakeside
Learning Center, Hall E

1:15pm-6:00 pm. 3D Slicer
Exhibite?, Quantitative Imaging,
Lakeside Learning Center, Hall E

Streamlined interface.

R N

8:00am-11:00am. 3D Slicer
Exhibité?, Quantitative Imaging
Reading Room, Lakeside Learning
Center, Hall E

12:30pm-2:00pm. RSNA Refresher
Course: 3D Visualization for
radiological applications .
Room S401CD

12:30pm-6:00 pm. 3D Slicer
Exhibité?, Quantitative Imaging,
Lakeside Learning Center, Hall E

D SIfcér .

Extensible platform.

[edit]

[edit]

N1 g
|

Thursday, December 1

Friday, December 2

|

8:00am-12:15pm. 3D Slicer
Exhibité? Quantitative Imaging
Reading Room, Lakeside Learning
Center, Hall E

12:15pm-1:15pm. Meet-The-
Experts Session &, Quantitative
Imaging Reading Room, Lakeside
Learning Center, Hall E

1:15pm-6:00 pm. 3D Slicer
Exhibités, Lakeside Learning Center,
Hall E

4:30pm-6:00pm. RSNA Refresher
Course: Lifecycle of an Imaging
Biomarker: From Validation to

Dissemination ¢&? Room S501ABC

8:00am-12:15pm. 3D Slicer
Exhibité?, Quantitative Imaging
Reading Room, Lakeside Learning
Center, Hall E

Session starts at 10:30 am - Talk
at 11:10am-11:20am. RSNA Paper
presentation: Publicly Available
RadLex-linked Anatomy Atlases
for Image Analysis, Informatics
and Education & Room S402AB

12:15pm-1:15pm. Meet-The-
Experts Session &, Quantitative
Imaging Reading Room, Lakeside
Learning Center, Hall E

1:15pm-6:00pm. 3D Slicer
Exhibite?, Quantitative Imaging
Reading Room, Lakeside Learning
Center, Hall E

8:00am-12:45pm. 3D Slicer
Exhibité,, Quantitative Imaging
Reading Room, Lakeside Learning
Center, Hall E




Slicer4 Premiere at RSNA —
Behind the scenes

+ July 19, 2011

‘Slicer4 review and
Programming Sprint’

« RSNA 2011 targeted
objectives and
deadline for the first
release of Slicer4

Monday, 21 N

Events:Slicer4-Review-07-2011

Contents [hide]
1 RSNA 2011 Targeted Objectives
11U
1.2 Under the hood
1.3 Infrastructure
1.4 Beginning Of The Rest
2What
3 When
4Who
5 Where
6 Why
7 Work on
7.1 Full List
711U
7.1.2 Under the hood
7.1.3 Infrastructure
7.1.4 Compilation
8 Agenda
9 Attending

RSNA 2011 Targeted Objectives

Slicer
visual blog
(S.Pieper)

@ Roadmap for the Slicer 4 release for the series of demos at the RSNA 3DSlicer Booth @
5 Most tasks need to be ready by end of September, to leave time to update tutorials, test and debug.
o List of open Mantis issues & with RSNA Target

€

a Main GUI Cosmetics &
o % face lift for the Slice viewers: reduce permanent non-image components. Reduce the number and depth of submenus. (J2) done
% Main Gui 3D viewers should have similar appearance to slice viewers (J2) done
% scenview and screensnapshot icons move to the icon bar at the top of the main gui. (J2-> Nicole) done

= Module Cosmetics
% Volume Rendering & (J2) (in progress)

9% Models module & (J2) done

a % Editor, see picture to the right (Steve) (Done)

8% Welcome Module & (Wendy)

s

National Alliance for Medical Image Computing
http.://na-mic.org



43 RSNA 2011: Slicer Booth

Nb DEMO Datasets Notes Tools Slicer Modules
Data Loading and ) ) ! ) - Compare Yiew, Clipping, Sa.ve, Resmre, )
1 Visualization Slicer3Visualization Data @ Slicer3Visualization Tutorial Scene Views, Dicom studies sorting, Data, Volumes, Models, Scene Views
Dicom networking (?)
13 hands-
2 topographic EM Segmenter EMSegmenter
parcellation o
human brain d
Volume Render . . 3 ) ) O I l e | I lOS
3 #1 Head Volume Rendering and Annotations Volume Rendering, Annotations, Scene Views
L]
Volume Render \ i i i W I t re -
4 #2 Abdomen Volume Rendering, Annotations, Scene Views | l
Volume Render | Ay . . :
5 N Volume Rendering, Annotations, Scene Views
#3 Thorax (; :
Traumatic Bra ! ' . .
6 151 UEMO vald (ULLA) |BC Segmentation, Model Maker, Editor, Annotations, Scene Views
Injury Case Analysis
’lastimatch Extension: DICOM/DICOM-RT Import, DICOM/DICOM- a a S e S
7 Radiotherapy Plastimatch Dose Warping Data (MGH) & P »ort, B-Spine Deformable Registration, XSFORMWARP Warping with
transform Transforms,
White matter

ion Tensa imation, Diffusion

exploration for X
P ! White Matter Exploration dataset ] pphy Fiducial

neurosurgical
planning

« ~10-20

Longitudinal analysis
9 of meningioma Change Tracker Data are part of the tutorial

growth Crosshairs, BRAINSFit . .
Image-guided Prostate Data updated for Slicer4, in Pre-op/Intra-op registration; V I S I to rS e r
10 prostate progress Can load RSNA2010 demo scene, | Use Case Demo & Prostate Linked Viewing
interventions mostly working, see [1]& Data
NAC Multi-modality MRI-b d Atl f th Work in progress - atlases are
11 Brain Atias ulti-modality ased Allas ot the in prog Linked Viewing

Brain& being updated

day

12| Abdomen Atias Knee Atias & Workin progress - atlases are Linked Viewing
being updated

Work in progress - atlases are
being updated

3|| Knee Atlas Atlas Abdominal Atlas &

Linked Viewing H Data, Volumes, Models, Scene Views

“The 3D Slicer open source software platform for
segmentation, registration, quantitative analysis and 3D
visualization of biomedical image data”



43 RSNA 3DVisualization Course

N .ﬁb 3D quels of the liver

‘Segment Vil

3D interactive visualizatio =
of liver & lung segments =

Segment |

= e

T=

e
b
—
=

Segment lll

Segm .ﬁ' Lung Segments

* In Collaboration with Dr. Kitt
Shaffer, Vice Chairman for
Radiology Research, BU
Medical Center

105 international attendees

National Alliance for Medical Image Computing
http.://na-mic.org




RSNA Quantitative Imaging
Course

s

|||||||||

* Slicer4dminute, Change e

nsure that tumor .-

Tracker& PET/CT Fusion  ==== - [S5

ClickNext | " - |

o | n COI Ia borati On With @ Change'litfifﬁr: Results: change in pathology ;
Harvard Catalyst '

3DSlicer

=0 01n 0«4 @@ /B8]t
T e
e em

B s B T D

* 120 participants

National Alliance for Medical Image Computing
http.://na-mic.org



A2 Slicer Training Compendium

Image Analysis Pipeline

The image analysis pipeline
described in thig
different algorit|

* New Slicer4 Compendium

tumor parts, thq Exploring Peritumoral White

Matter Fibers for Neurosurgical
Planning

algorithm for su
and the single t4
streamline tract|

s, .. * Development of new

tutorials based on Clinical
workflow: e.g., “White

matter exploration for

neurosurgical planning”

Sonia Pujol, Ph.D. ~ Ron Kikinis, M.D.

W The SiicerWelcome tutorial is an introduction to Sicer based on the Welcome module.
W Audience: First time users who want a general introduction to the software.

SLICERSMINUTE TUTORIAL

W The Sicer4Minute tutorial is  brief introduction to the advanced 3D visualization capabilties of Sicerd.0.
W Audience: First time users who want to discover Sicer in 4 minutes.
W The Sicer4Minute dataset contains an MR scan of the brain and 3D reconstructions of the anatomy.

SLICER 3D VISUALIZATION OF DICOM IMAGES FOR RADIOLOGY APPLICATIONS

W The Sicer4RSNA course guides through 3D data loading and visualization of DICOM images for Radiology Applcations in

Siicerd,

W Audience: Radiologists and users of Sicer who need a i over Slicerd visuali it

B The Sicer4RSNAdataset1 and Sicer4RSNAdataset2 contain a series of MR and CT scans, and 3D models of the brain, lung
and liver.

» Slicer tutorial contest

SLICERS QUANTITATIVE IMAGING TUTORIAL

W The Sicer4 Quantitative Imaging tutorial guides through the use for Siicer for quantitying small volumetric changes in slow-
growing tumors, and for calculating Standardized Uptake Value (SUV) from PET/CT data.

B Audience: Radiologists and users of Slicer who need a i iew over Slicer4 quantitative imaging
capablities.

W The PETCTFusion and Change Tracker datasets contain a series of MR, CT and PET data.

National Alliance for Medical Image Computing
http.://na-mic.org



f’? Summer 2011 Tutorial
Contest

e 8 tutorial submissions

* First prize winner:
‘Automated Segmentation
of TBI cases using ABC
Segmentation’ (Andrei
Irima, Jack Van Horn,
UCLA

¥ b s

BRAINSCut Output example for sub-cortical
structures

ARCTIC Cotical Thickness | ARCTICIs an ¢

@n§

EMFiberClusternghoduie Traclography | An EM approa

ExanpleCommandLine

ExanpieLoadsblialesstlodde | Exsaple: an exanpie of
ExanvieLosdabieModle Exanples An exampe of
HammeRegisraion WokinProgiess | HemmerRegst
LabeDianeteEstinaion Stastics

Clelelelalel

plstimatchrsicer
PyhorSampleScriptedodule | Developer Todls | This s an exar

TessampeSciptedModule Developes Todls | This is an exar

@
@
@
®
@
@

a@

Left o1 oiffusion:
boselineLef tiusber: £

Mask CT N4 Biascorr

Mask MRI

Intra-op CT#2

2
+ elowsat

Inoge inforuaticn check
Diffusion inforation o

- Next Tutorial Contest: NA-MIC
Summer Project Week 2012

National Alliance for Medical Image Computing
http.://na-mic.org



f? Slicer QA effort

 Automated GUI testin

Contents [ce]
1Key Investigators
1.1 Objective

]
1.2 Approach, Plan
- O I Ce I
Key Investigators fedi)

= Brigham and Women's Hospital: Sonia Pujol
2 Isomics Inc: Steve Pieper

= Kitware: Jean-Christophe Fillon-Robin

2 GE: Xiaodong Tao

L] L] ]
Objective Approach, Plan Progress .
The objective is solutions for Wl tests using the = We have developed a sikuli script that runs automatically the
automated GUI testing.

Slicer3minute tutorial, different steps of the Sliceraminute tutorial using Slicerd: automated

s ate oot oxamplo
v raros = We reviewed the nesds forthe integrated tet recorcng framevirk
i i i i i in VTK/QUPython (about 50% done, but is no the slicer4 to-do list) | ]
t
4 e e snioces < 2012 Project Week:AutomatedTesting u e r rOJ e C
antlers
<IN Contents [hide]

b
gt Qrushautton( Test

[] [] []
[
b commet("clicked()", o) 1 Key Investigators=
Euend L5 nbvmtutns 2, 1.1 Objective
STSoer-omp.senapvens ob, o AT G
1.3 Progress

* On-going developmen
with Kitware using
sy mmmmmmiie | QtTesting (JC,
Benjamin Long)
Development of nightly automated tutorial testing

ovent = qt.quouseEvent(3,
STicer.app.sendsvent (b5,

= Kitware: Jean-Christophe Fillon-Robin, Benjamin Long

National Alliance for Medical Image Computing
http.://na-mic.org



s Dissemination Update

12th Project Week: Salt Lake City, Utah, Winter 2011
*106 attendees: 20 academic institutions, 9 companies
*59 Projects: Segmentation, Registration, IGT, Radiotherapy, Informatics, DTI, Engineering

13th Project Week: MIT, Summer 2011

*101 attendees: 17 academic institutions, 8 companies

*61 Projects: TBI, Radiation Therapy, Huntington’s Disease, Atrial Fibrillation, IGT, Segmentation, Registration,
Tractography, Vessels, Engineering

e -
S

Tina Kapur, Ph.D., Co-PI

National Alliance for Medical Image Computing .
http //www.na-mic.org Steve Pieper, Ph.D., Co-PI




2011 outreac

12 workshops

457 NA-MIC training workshop participants

207 NA-MIC project week participants
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2005 2011

Tom g mte 2,012 scientists and
s | clinicians trained by



NA-MIC
National Alliance for Medical Image Computing
http://na-mic.org

DTI Validation Update:

Challenges in clinical
transfer of DTI
tractography




53 NA-MIC pilot initiative

» Exploratory work on validation of DTI
tractography

» Cross-comparison of tractography
algorithms on major white matter fascicles

National Alliance for Medical Image Computing
http.://na-mic.org



/ v Early Implementation

Fiber Tracking

Streamline
SCI, Utah A -

GTRACT
lowa

Pujol et al. ISMRM 2009

National Alliance for Medical Image Computing
http.://na-mic.org



Q MICCAI 2011 DTI Challenge

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

e /
SANADA
CTRES 7 -

DTI Tractography for
Neurosurgical Planning:

A Grand Challenge

MICCAI 2011 Workshop
Sunday September 18, 9am-6pm
Workshop Faculty Westin Harbour Castle
Sonia Pujol, PhD, Surgical Planning Laboratory, Harvard Medical School TO ron tO, Ca na d a

Ron Kikinis, MD, Surgical Planning Laboratory, Harvard Medical School

Alexandra Golby, MD, Brigham and Women's Hospital, Harvard Medical School

Guido Gerig, PhD, The Scientific Computing and Imaging Institute, University of Utah

Martin Styner, PhD, Neuroimage Research and Analysis Laboratory, University of North Carolina

William Wells, PhD, Surgical Planning Laboratory, Harvard Medical School

Carl-Frednk Westin, PhD, Laboratory of Mathematics in Imaging, Harvard Medical School

Sylvain Gouttard, MSc, The Scientific Computing and Imaging Institute, University of Utah National Alliance for Medical Image Computing




/ v Workshop Faculty

e Sonia Pujol, BWH

* Ron Kikinis, BWH

* Alexandra Golby, BWH

« Guido Gerig, SCI Utah

« Martin Styner, UNC

« William Wells, BWH

 CF Westin, BWH

« Sylvain Gouttard, SCI Utah

* Arya Nabavi, Kiel Hospital, Germany

National Alliance for Medical Image Computing
http.://na-mic.org



v Special Thanks

« Hatsuho Mamata, BWH

* |saiah Norton, BWH

National Alliance for Medical Image Computing
http.://na-mic.org



I Tractography for neurosurgery

Tractography has the potential

to bring valuable information to
the neurosurgeon

Spatial relationship between
the tract and the tumor

Demonstration of tract
displacement

Assessment of tumor
infiltration

National Alliance for Medical Image Computing
http.://na-mic.org



s Tractography Algorithms

A wide variety of
tractography
techniques has been
developed over the
past decade
(streamline, stochastic,
volumetric, two-
tensors...)

National Alliance for Medical Image Computing
http.://na-mic.org



fv How to choose ?

http.://na-mic.org

Neurosurgeons face
the challenge of
selecting the
appropriate
tractography method

Need for tool
comparison



fv Goal of the workshop

Qualitative and
quantitative evaluation
of multiple existing
tractography algorithms

National Alliance for Medical Image Computing
http.://na-mic.org



Many degrees of
variability

(patient, MR sequence,
tumor location, etc..)

National Alliance for Medical Image Computing
http.://na-mic.org



/ A% How to compare?

Many degrees of

“~ % Variability

(patient, MR sequence,
tumor location, etc..)

Standardized
evaluation on a
common set of data

National Alliance for Medical Image Computing
http.://na-mic.org



fv How to compare?

Absence of ground
truth

Combination of
qualitative and
guantitative criteria to
get closer to the
ground truth

National Alliance for Medical Image Computing
http.://na-mic.org



s Corticospinal tract
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__— Lateral cortico-
spinal tract

Ventral cortico-—_ (80% of fibers)

spinal tract
(20% of fibers)

YOCA

- Anterior
horn cell

Interneuron —_ )
Spinal nerve

L4

[

— e
[ L]

|
|
|
|
|
|
=
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
'

Distal
muscle

Proximal (After V. Penfield and T. Rasmussen, 1950)

muscle

Source:Barrett KE, BarmanSM, Boitano S, Brooks H: Ganong * Rewew of Medical Physology,

237 Edition: http://wwrw. accessmedicine.com

National Alliance for Medical Image Computing
http.://na-mic.org



/ v Workshop datasets

* Four neurosurgical cases involving the CST
— Patient1: Residual anaplastic olygoastrocytoma
— Patient2: Anaplastic olygoastrocytoma
— Patient3: Anaplastic olygodendroglioma

— Patient4: Glioblastoma grade 4
Cases provided by Dr. Alexandra Golby, neurosurgeon, BWH

* Two healthy subjects scanned twice on 5

different scanners
Datasets provided by Guido Gerig, Ph.D, SCI Utah

National Alliance for Medical Image Computing
http.://na-mic.org



atasets

fv Workshop D

.

 Each dataset included
T1-weighted, T2-
weighted, Pre-op DWI
and DT

« Manual segmentation of

tumor and edema on T1
and T2 images

* Review by expert

neuroradiologist

National Alliance for Medical Image Computing
http.://na-mic.org



f’? Evaluation Criteria

Two sets of metrics

« Qualitative assessment by clinicians
and DTI experts

« Quantitative analysis based on five
different metrics

National Alliance for Medical Image Computing
http.://na-mic.org



/ i# Quantitative evaluation

Metric1: Dice coefficient of overlap
Metric 2. Hausdorff distance
Metric 3: Fiber FA and MD profile along tract

Metric 4: ST

'APLE sensitivity score

Metric 5: ST

'APLE specificity score

National Alliance for Medical Image Computing

http.://na-mic.org



%4 Clinical Evaluation Criteria

C1: Anatomical correctness of the tract
C2: Presence of false positive-tracts
C3: Presence of false negative-tracts

C4: Correct depiction of the distance
between the tract and the lesion

C5: Demonstration of tract displacement
C6: Demonstration of tumor infiltration

-> critical to the neurosurgeon

National Alliance for Medical Image Computing
http.://na-mic.org



%3 MICCAI 2011 Workshop

MICCAIZOH‘ uﬂ 188 £y

8 international teams 1
* 10-hour long workshop “' "“f‘
« 25 participants

« 352 corticospinal tracts
generated

* 5,900 visits on challeng
webpage

.......

uuuuu

;;;;;;

http://www.na-mic.org/Wiki/index.php/Events: DTI_Tractography_Challenge_MICCAI_2011

National Alliance for Medical Image Computing
http.://na-mic.org



I Challenge participants

« UPenn, Philadelphia, USA
 INRIA Rennes, France
 Robarts Research Institute, Toronto, Canada

« Scientific Computing and Imaging Institute, Salt
Lake City, USA

« University of Florida, USA
« Laboratory of Mathematics in Imaging, Boston, USA

 German Cancer Research Centre, Heidelberg,
Germany

« UNC Chapell Hill, USA

National Alliance for Medical Image Computing
http.://na-mic.org



s Tractography Algorithms

1.Intrinsic Unscented Kalman Filter

2.Global Fiber tracking based on Finsler Distance
3.Automated Atlas-Based Seeding

4.Machine Learning & Particle Mass based tractography

5.Streamline tractography based on a multi-compartment
model

6.Filtered Multi-tensor tractography
7/ .Volumetric Tractography
8.MITK Global Tractography

National Alliance for Medical Image Computing
http.://na-mic.org



fv Healthy subjects Results

National Alliance for Medical Image Computing
http.://na-mic.org



f? Healthy subjects Results

scan q
A -~
S :
scan05 =




fv FA profile example

8000 =

7000

6000

—hs1_fa_left_team6_01
—hs1_fa_left_team6_02
hs1_fa_left_team6_03
—hs1_fa_left_team6_04
—hs1_fa_left_team6_05
hs1_fa_left_team6_06
—hs1_fa_left_team6_07
hs1_fa_left_team6_08
—hs1_fa_left_team6_09
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1234567 8 91011121314151617181920212223242526272829303132333435363738394041424344

National Alliance for Medical Image Computing
http.://na-mic.org



Mean(STD) Healthy Subject 1

Dice’s coefficient 0.45(0.17)
Hausdorff Distance 1.95(0.97) mm
STAPLE sensitivity 0.45(0.09)

Healthy Subject 2

0.40(0.27)

2.7(2.10) mm

0.42(0.08)

National Alliance for Medical Image Computing
http.://na-mic.org



/ v Workshop Outcomes

Healthy subject study

-> large intra-
algorithm variability

National Alliance for Medical Image Computing
http.://na-mic.org



fv Clinical Cases Results

National Alliance for Medical Image Computing
http.://na-mic.org



43 STAPLE results

Patient 1 - Sensitivity Patient 2 - Sensitivity
1
+ ; | '
| | 04F | #
|
i : ! 0z} : l
| |
|
| | 0F
0 -0.2 "
#*
-04 #*
06 *
-05} * Py 4 -0. '
¥ 08} | i
r * ¥
_I_ * Ak : :
-1k + -
2t 4 |
-14r —l—
et e Left Right

Weak agreement, large inter-algorithm variability

http.://na-mic.org



fv Clinical cases results

National Alliance for Medical Image Computing
http.://na-mic.org



v CST reconstructions

National Alliance for Medical Image Computing
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Clinical cases Results

Neurosurgical cases
study

- large inter-
algorithm variability
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/ v Workshop outcomes

» Large variability among tractography
methods

» Quantitative metrics selected based on
hypothesis of successful targeting of CST

» Opportunity for review and feedback from
leading neurosurgeons

 Positive feedback from the MICCAI
community

National Alliance for Medical Image Computing
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Conclusion: the Challenge
Is the challenge!
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fv Bridging the gap

 After the challenge, each team
received a 14-page document
containing the qualitative evaluation
by the clinical and DTI experts, and
the values of the quantitative metrics

» Participants were invited to re-

process the data using the reviewers’
feedback

National Alliance for Medical Image Computing
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8 Bridging the Gap
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A3 DTl Challenge: Conclusion

* Appropriate reflection of the
current state of the art in the
field

e Submission to MICCAI 2012

* On-going learning effort for
the community

National Alliance for Medical Image Computing
http.://na-mic.org



