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Schizophrenia-B&W, Shenton et al.

« M. Nakawmvura ef al, “Neocortical gray matter volume in first
episode schizophrenia and first episode affective psychosis: a
cross-sectional and longitudinal MRI study”, Biological
Psychiatry 2007.
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NCGM Lobar Parcellation
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EM Seqwenter

Stafistical methodology
- Bayesian framework: data + atlases

Validated

- E.g. Pohl et al, “A bayesian wodel for joint segmentation and
registration”, Neurolmage, 2006

Built on/within ITK
Part of the NA-MIC Kit

End-user application: 2P Slicer
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30 Slicer

* End-user application
* Visvalization and analysis tools 3DSlicer

* Modular architecture

- ITK & VTK
- Dozens of plug-ins already written

Slicer 3.2 Released Aug 2008
* > 38,000 downloads in the past 12 == = == *
3 wonths —— 7

- Powwnloads # users
- Downloads -> activity
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30 Slicer - Impact...
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3D Slicer Enabled Research

0 Scar @ tred open Bouo softwans SGRCKEg detributed uhder A BISD etyle icenss. The majority of funding for the develapmant of 30 slicer comas from & numbar of grants and conlracts fram the Naticral Instifules of Health
Sacar gy for mons i)
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A COMPUTER MODELING TOOL FOR COMPARING ROMEL ICD ELECTRODE ORIENTATIONS IN CHILDREMN AND ADULTS

Publication: Heart Rhytnn, 2008 Aprh{4) 565872, POF

Austhors: Matthow Jollery, Jeroan Stnstm, Steve Paper, Rob Mackssd, Dana H. Brooks, Framik Ceochin, John K Triedman

Imstitution: Department of Cardiciogy, Children's Hospial Boston, Boston, MA, LSA

BackgroundiPurposs: Lise of implantabie cardia: defitwilasors {ICOs) in chidnen and patienis with congerilal feart diseass is comploated by body SEe and analomy. A varsty

of creative implantation Sechnigues has besn used empiicaly in these groups on @n @d koo basis. OBJIECTIVE: To raticralize ICD placement in special populations, wo used

subgect. specific, image-based finile clemend models (FEMs) o oompars ekecirio Solds and expecied defibrllaton thresholds [DFTs) using siandand and novel eledrode

configurations. METHODS: FEMSs wone created by segmenting normal iorso competed Somography soars of subjocts ages 2, 10, and 75 yoars and 1 adulk with congenital hear

disgass inlo tissus compariments, mashing, and assigning sses conductsities. The FEMS wene modfied by infernctve placerment of ICD slodirode models in clinicaly relevant

ehecirode configumbions, and mairics of nelatve defitrilation satety and efMficacy wene cakulated. RESULTE: Prechoted DF Ts for siandand ransvenous configuralions wones

compamble with publishied results. ARRGugh fansvenous sysioms genemiy predicied lower OFTs, a varkety of exiracardiac ocrientalions wers also prediched ko be comparnably

effectss in children and adufis. Sgnificant end effects on DFTs were nssocialed with Body size and slecirode keng. In many stuations, small alloratons in electrode

placement and pathesnt anatomy resulsd in significand vanation of predicied OFT. We also show patiend-specifo use of this inchrique for cpimization of sledrode placemaent.

CONCLUSION: Image-based FEMs aliow predictve modeling of defibrilation soenarios and prechot lange changes in OF Ts with dinically relevant varniations of elecirode

placement. Extracardac ICDs are predicied 1o be effecive in both children and aduls. This aperoach may akd o 10D development and paBenl-spedfic optimizaon of

ehsCirode plnosment. Further deveiopment and valdaton anes nessced for oirecal oF iIndustrial uiization.

Grant Support:

B NI P41 RR1258T

5 NIH P41 RR13218

§ NI TA2 HLOTST2

u CIMIT

TOWARDS SCARLESS SURGERY; AN ENDOSCOPIC UL TRASOUND NAVIGATION SYSTEM FOR TRANSOASTRIC ACCESS PROCEDURES
Publicaticn: Comput Akdid Sung. 2007 ke 12081 311-24. POF

Auwdhvors: Radl San Josd Estipar, Nohalas Styepoules, Randy Elb, Bgi Sassal, Can-F i Wastie, Creislaphar Thampece, Kty Vosbirgh
Institution; Depanment of Redoiogy, Harvand Medcal Scheel and Brigham and Woswe's Heapieal, Boston, MA, UISA

BackgroundiPurpess: Scamnss surgary i an inncralim and promising lecheigqua ﬂl!'mr?"!ﬂimﬁlhhwmufﬂ“Hﬂ{’ﬂ'“lﬂlmmlﬂwm
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Random Walk to Optimize Deformable
Models

» Prostate seqmentation: JHU/Queens w/GaTech
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! Wavelet Surface Representations - GaTech

+ Multiscale + local for representation and analysis
* Nain et al., [EEE TMI 2007

Initial Similarity  Partitioned Band Variations Visualization

Matrix Similarity Matrix Mean Shape

e e
S o N D
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Spherical Wavelets for Shape Analysis
MIT, MGH

» (Cortical folding in neonatal development
- Yu et al, IEEE TMI, 2007

+ Rate of cortical folding on cortex over time

0-33 weeks 33-38 weeks e
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Hypothesis Testing on Shape Complexes in Auvtism

« Utah + UNC PBP - Joe Piven/Heather Hazlet

< Cates et al, MICCAI 2008
* Localize (previous) volume d

ferences in cavdate and amygdala

* Particle systewm for shape correspondence

* Pipeline: PCA, parallel analysis, permutation testing
MEAN NORMAL (POSTERIOR) MEAN NORMAL (ANTERIOR) MEAN AUTISM (ANTERIOR)

—
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! Stafistical Shape Analysis Pipeline - UNC

* UNC NA-MIC Shape Analysis Toolbox
- SPHARM-PPM, Hotelling T2 permutation, FIR
- MU\ implementation with curvature
'z New developments:
- MANCOVA based hypothesis testing
- Integration with ITK/Slicer
- Incorporates other representations (GaTech, Utah)

Binary Segmentation

Nch AHI'I, VYot «vve

Volumetric analysis: Size, Growth

Shape Representation Statistical analysis

-
-~

v




Software Infrastructure for Pipeline
Processing of lmages

< BatehMake - Seripting language for batch
processing of large datasets (Kitware)

~ Grid enabled (Condor)
- GUl-based wizard
- lntegration into Slicer and NA-MIC kit

vc XNAT - Archiving toolkit/ APl (WashU)
- Distributed, security, quality control
- Integrate into NA-MIC kit and BatchMake

NCBC AHM, August 2008
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! PT1 Analysis of the AF in Autism - Utah

»  W/Janet Lainhart, V. of Utah Autism Center

* Voxel-based characterization of white-matter tracts
- Optimal paths framework
- Arcvate Fasciculus - Wernicke’s & Broca’s

* Quantifiable diffusivity differences in AF between patients and
NCs

NCBC AHM, August 2008



Atlas-Based DT1 Analysis - Utah, UNC

» w/John Gilmore, UNC, Psychaitry
< Gilmore et al.: Bio Psych 2008, Neurolmage 2008

* Prenatal mild mentriculomegaly (MVM) predicts
white-matter abnormalities in splenium
- Reduced FA, increased diffusivity (Frobenius norm)

o SOf‘lwal’e ITK/NA'MIO Tract p-value
Genu .99
Spleninm .0001
Left cortico-spinal .24
Right cortico-spinal .80

NCBC AHM, Avgust solktlas Tracts 85 Controls, 13 MVMs
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NA-MIC and DTl Analysis

*  (Other PTlwork. E.q.

- Harvard B&W - Stochastic Tractography
- MIT - Tract clustering and data-driven fiber atlases

i TR

A :
e s e S (e 20

“'Mg’rochas’ric Tractoaraphy in SIice_r° Fiber Clustering and Atlas Building

A comprehensive software infrastructure for 'WI/DTI processing

- DICOM files -> Visualization/Stafistical Analysis

- |ntegrate PWI and anatomical images
- ITK & Slicer

NCBC AHM, August 2008



v Method Evaluation:
The NA-MIC PTI Sante Fe Workshop

Oct 2007
» ~25 participants
Predefined datasets and tasks
- PBP from Brigham and Wowen’s (Kubicki)

Technical meeting: compare and contrast
ditferences of approaches/wmethods

NCBC AHM, August 2008



Projects

Please add a page for your project in Engineering:Project:2006 AHM Programming:Name, and add a link here. After you have a
reasonable definition of your project, please fill in this powerpoint template (thanks to Gordon Kindimann in helping prepare the
template), upload, and link to your project page. We will review these powerpoints in a tcon on Jan 5th, and also at the
programming week itself.

1. Define Joint Reglstratlon and Segmentatlon Framewc-rk (Kilian Pohl- MIT!BWH}
: i FNain-GT, Jim Miller-GE)
3 Rule Based Segmentation n Melonakos-GT, Delphine Nain-GT, Ramsey Al-Hakim-GT, Shawn
Lankton-GT, Alex Yarmakovich-lsomics
4, Basic image processing filters for DT
Krishnan-Kitware, Xiaodong Tao-GE)

5. Automated image mosaicking and featur®

Paul Koshevoy-Utah, Ross Whitaker-Utah)

(Saurav Basu-Utah, Casey Goodlett-UNC, Tom Fletcher-Utah,Karthik

ing for Electron Microscopy data (Tolga Tasdizen-Utah, Liz Jurrus-Utah,

6. Slicer 3
E, Jeff
Lyash
JDSlicer
fincent
Oguz, Martin

-
11. Imprr:wed DTMRI module tract display (Lauren O'Donnell - MIT, C-F Westin, BWH, Raul San Jose, BWH)
12. itku: Command-line ITK interface (Raul San Jose, Gordon Kindlmann - BWH)

13. Graphical framework to construct/ execute complex scientific analyses of data (Michael Pan, UCLA)

14, Slmple tr.'.- use UNC shape analysm LDNI plpellne (Martin Styner UNC}

PRI TR ]



s
! EM Segwmenter: New Collaborations

* Virginia Tech: Ch. Wyatt, Wake Forrest:
J. Daunais

- Alcohol and stress in R. monkeys
- Structural and diffusion MRI

* lowa: Kiran H. Shivanna, Vincent A.
Magnotta, Nicole M. Grosland

- Hex grid generation
- Biomechanical simulation

NCBC AHM, August 2008
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Thank you.

..and thanks to all our NA-MIC
colleagues and collaborators.
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Seqmentation: Rule-Based
GaTech, UC-lrvine

EM-Seqmenter
tissue classifications ->
Cortical parcellations
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R. Al-Hakim, et al. “A Dorsolateral Prefrontal Cortex Sewi-Automatic
Segwmenter”. SPIE Medical Imaging, 2006.
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