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Tools for Visualization and Labeling

AspPm
AMRIcron
AMRIcroGL
AxjView

AMARINA

A FreeSurfer

A Talairach Daemon
A'SPM Anatomy Toolbox
AWFU Pickatlas
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a MRIcron Index

* Installation - Putting this software on your
computer

« Introduction - Basic usage, showing
statistical overlays, rendering
 dem2nii - Converting scanner images
(DICOM) to NIfTI format. Allows
programs like MRIcron, FSL and SPMS to
view scans
 Drawing regions of interest and statistics
lesion symptom mapping
viewing IMRI datasets
ion Files - Advanced
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Naegele etal., (2011)

Lesion and Behavioral Deficit Overlap Maps
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Naegele et al., (2011)

MRIcroGL

Multiplanar Viewer
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Lesion Spatial Overlap Maps

Naegele et al., (2011)

. MRIcroGL

/3D MEDICAL IMAGING
T HOME ~SCHPING »EXAWPLES »SOURCE  » TUTORALS  » NOTES

® Real time interactive renderin ® for MRIcroGL

load the software

MRIcroGL

Volume Rendering
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xjView

a viewing program for SPM

Multiple viewing modes
View your images as
maximum intensity projection,
section, surface rendering, or

Anatomical structure
Get the anatomical structure
of a single voxel, or a cluster

 structure

i i . 83 ~-TOTAL # VOXELS--
slice views. of voxels, or multiple clusters 44 Frontal Lobe
] : " @ Media Frontal G
with a single click. Get a % GVEB‘VAMB:\:V’ e
i % Left Cerebrum
summary of all activated = i
regions. 21 Frontal_Sup_Medlil_L (asl)
20 ‘Supp_Motor_Area_L (aal)
16 Supp_Motor_Area_R (aal)
15 Inter-Hemisoheric.

Positive and negative contrasts
Both positive and negative
contrasts can be shown
simultaneously.

pValue slider

The pValue slider allows you to
continuously change the critical
threshold and view the supra-
threshold voxels.

MARINA i
Masks for IJ)
Region of

Interest (@
Analysis o o v vy

Copig 2502 Bt s
R e enet g se =

MARINA i froe but copyright sofmars. Ses README TXT for details
There 12 ABSOLUTELY NO WARRANTY. o lxs

S ot st

Multiple images
Overlay two or more statistical
images to reveal common areas
of signal modulation.




10/10/2011

] A0l HEAE o ewene e RO

RSV SN IRV

Surface Overlays

A Surface-Based Coordinate System

Ih.sulc on inflated Ih.curv on inflated Ih.thickness on inflated

4 ] £

Ih.sulc on pial Ih.curv on inflated Ih.aparc.annot on inflated

http://surfer.nmr.mgh.harvard.edu/fswiki
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Volume and Surface Labels

orig.mgz Tl.mgz  brainmask.mgz wm.mgz filled.mgz

aseg.mgz aparc+aseg.mgz

http://surfer.nmr.mgh.harvard.edu/fswiki




Co-Planar Stereotaxic
Atlas of the Human Brain

3-Dimensional wnal System: An Approach to Cerebra ing

The Talairach software, generally known as the
Talairach Daemon, includes three components:

Minus Z

x coordinate .68 | mm

Talairach Client: a Java application for finding ‘ erior Later . ¥ coontinete [ 31| o
individual and batch labels as well as command-line how Al Matter zenimals__Lom

) 3 Enable Crosshairs
tools for accessing the daemon.

White Matter
Show All Caudate
Caudate Body 3 Databases

Talairach Applet
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Clear All ) ( Submit

Talairach Applet: a web application for the daemon
which includes graphical overlays and nearest gray

X=-22 Y=-40 2-8
Left um

matter searches.

Talairach Daemon: a high-speed database server for
querying and retrieving data about human brain
structure over the internet.

 Nearest Gray Matter () Append Text ((GiearText

www.talairach.org www.talairach.org

Talairach Client Talairach

[ee6 Talairach Client
Database Search Options A The TD server data is searched
@ Single Point () Nearest Gray Matter () Cube Range T using x,y,z coordinates within

Talairach space.

‘Coordinates

© Single Coordinate Search A An array, indexed by x,y,z

coordinates, spans the

dimensions of the 1988

) From file Talairach Atlas brain (170mm,
Input:  <na file selected> 210mm, 200mm).

Output:  <na file selected>

X 10

Each array location stores a
— = pointer to a relation record that
describes what is present at the

Welcome to the Talairach Client.
corresponding coordinate.

Label at (-10, 20, 60}
Left Cerebrum, Frontal Lobe, Superior Frontal Cyrus, *, * The data records are either
Structure Probability Maps (SP

Maps) or Talairach Atlas Labels.

www.talairach.org www.talairach


http://www.talairach.org/applet/
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SPM Anatomy Toolbox

hitp://w selich.de/inm/inm-1/DE/Forschung/_docs/SPMAnantomy Toolbox/SPMAnantomyToolbox_node. html/

SPM Anatomy Toolbox SPM ANATOMY TOOLBOX v1.8

Region
amygdala, hippocampus, entorhinal cortex

auditory cortex, Brodmann Area 41 (Te 1.0, 1.1, 1.2))

Brocal's region, areas 44 + 45

fiber tracts (optic radiation, acustic radiation, corticospinal
tract, Corpus callosum, fornix, cingulum, uncinate f
superior longitudinal fascicle, superior and inferior o
frontal fascicles), lateral and medial geniculate bodi
mammillary body

intraparietal areas (1P, IP2)

lobulus parietalis inferior (PFop, PFt, PF, PFem, PFm, PGa,

PGp)
motor corts 4a+ 4p
parietal operculum, Sil (OP 1-4)

premotor cortex, Area 6
pyramidal tract

atosensory cortex, areas 1, 3a+ 3b
somatosensory cortex, area 2
optic radiation
visual cortex, areas 17 + 18

ntral (hOC3v & hOc4v)
dorsal (h0c5)

http://www. z-juelich.de/inm/inm-1/DE/Fors

Referenc
Amunts et al., Anatomy and Embryology 210(5-6), 343-

Morosan et al., Neurolmage 13, 68:
Rademacher et al., Neurolm:

Amunts et al., J Comp Neurol 412(2), 319-341, 1999 Visualisation and statistics of cytoarchitectonic probabi
Biirgel et al., Neurolmage 9(4), 1092-1095, B

Cytoarchitectonic probabilities at defined MNI coordinat.

Choi et al., J Comp Neurol 4 Cytoarchitectonic probabilities at defined MNI coordinat..

Caspers et al., Neuroimage 33, 430-448, 2006

I Overlap between structure and function (SPM/images) I
Geyer et al., Nature 382, 805-807, 1994 ¥

Eickhoff et al., C
al.; Cerebral Cortex 16, 26! Mean respense (group analysis)
Geyer, 2004 i

Rademacher et al., Brain 124, 223;
Geyer et al., Neurolmage 10,
2000

Grefkes et al., Neurolmage 14, 617-63 response of areas y
Birgel et al., Neurolmage 10, 48

Amunts et al., Neurolmage 11, 6

Rottschy et al., Human Brain Mapping, 2007, in press
Malikovic et al., Cerebral Cortex, 2007, in press

Display functional response of anatomical areas

Create anatomical ROIs

Calculate image means within anatomical ROIs
'SPMAnantomyToolbox/SPMAnantomyToolbox_node. htm!




‘Clustav 3 x= +1 y=+17 z=+5.., "

Cluster 3 (867 vox): MEM LOAD POS (T>
17 3% of cluster in left Area 6 (3.2% activated)
5.3% of cluster in right Area & (1.0% activated)

Maximum ( 1) -

iLeft SMA - Probably GM [78/10])
> Assigned to Area §, Probability: 40% [20-50%]

(Right SMA - Probably WM [§5/31))
-> Not assigned, Probability for Area 6: 10% [0-20%]

Observed vs. expected probability
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Cytoarchitectonic probability in %

WFU PickAtlas

http://fmri.wfubmc.edu/software/PickAtlas

(1) x= -4 y=+14 z=+55 T =+8.74 MNI: —4/+18/+50)

(2) %= +8 y=+18 z=+51; T =+7.95 (MNI: +8/+22/+46)
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Cluster 2 xa -33 ya -62 2a +4.. =]

Cluster 2 (1504 vox) MEM LOAD POS (T>
BTl enih aciwal
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A 10 (10-108
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Cytoarchitectonic probability in %

HUMAN ATLAS WORKING REGION 1

DILATE:

il Lack ]
Lefi | Left + Rht] Figh

Display: Hewrsloge 51

ANALTSIS | RESULTS

_iWrire Insspendst egl...

SAVE MASK
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Tools for Visualization and Labeling
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AxjVview
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AWFU Pickatlas

11



