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* Voxel-Based Morphometry
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Measuring differences with MRI

 What are the significant differences
between populations of subjects?

 What effects do various genes have on the
brain?

 What changes occur in the brain through
development or aging?

e Asignificant amount of the difference
(measured with MRI) is anatomical.



Voxel-Based Morphometry

 Based on comparing regional volumes of
tissue.

* Produce a map of statistically significant
differences among populations of subjects.

e e.g. compare a patient group with a control group.
* or identify correlations with age, test-score etc.
 The data are pre-processed to sensitise the

tests to regional tissue volumes.
e Usually grey or white matter.

e Suitable for studying focal volumetric
differences of grey matter.



Volumetry

T1-Weighted MRI Grey Matter



SPM for Anatomical -F
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Voxel-based morphometry —
preprocessing overview
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VBM
(Procedure in SPM 12)

Requires MATLAB (Commercial software)



SPM Dartel VBM analysis (1)

 |INPUT IMAGE FILE FORMAT: NIFTI (.nii)
* (SPM can import a various of file formats, like DICOM)

 Quality check of the images using

Freesurfer’s “slicesdir”
* Working Folder with all images to process > slicesdir *.nii
* Inspect Working Folder\slicesdir\index.html
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Check Reg — Inspect multiple

images

4 SPM12 (6685): Menu e X
Realign (Est... '} Slice timing I Smooth
Coregister (... v[ Normalise (... v[ Segment

Specify 1st-level Review
Specify 2nd-level Estimate
Results
Dynamic Causal Modelling ‘
Check Reg Render... ... v‘ FMRI v[
Toolbox:  ~ PPIs | Imcalc | DICOM Import
Help Utils... v Batch | Quit |




1. Coregister (estimate and reslice
(379 option))

y SPM12 (6685): Menu m

Realign (Est... '| Slice timing I Smooth

Coregister (... /| Normalise (... vl Segment

Specify 1st-level Review

Specify 2nd-level Estimate

Results

Dynamic Causal Modelling |

SPM for functional MR/

Display Check Reg FMRI

Toolbox: = PPIs ImCalc DICOM Impo

Help Utils... v Batch Quit

Copyright (c) 1991,1994-2016




Select TPM Template as Reference
Select NIFTI (T1W MRI) as Source

Module List Current Module: Coregister: Estimate & Reslice
Coregister: Estimate §«| [Help on: Coregister: Estimate & Reslice -~
Reference Image .../spm12/tpm/TPM.nii, 1

...0006-000001-01 .nii, 1

Other Images
Estimation Options

. Objective Function ...ed Mutual Information
. Separation [42]
. Tolerances 1x12 double
. Histogram Smoothing [7 7]
Reslice Options
. Interpolation 4th Degree B-Spline
. Wrapping No wrap
. Masking Dont mask images
. Filename Prefix r

Current Item: Source Image

/scratch/marco/s100940460V-0601-00006-000001-01.nii,1

4

<

4 | i I | ’I_ Specify... |




After coregistration (rFilename.nii)




2. Segment (From SPM menu)
Select rFilename as Volumes

Module List

Current Module: Segment

Segment

I

4]

Help on: Segment

Data

. Channel

.. Volumes ...60V-0601-00006-000001-01 .nii,1
. . Bias regularisation light regularisation (0.001)
.. Bias FWHM 60mm cutoff
.. Save Bias Corrected Save Nothing
Tissues

. Tissue

.. Tissue probability map ...red/toolbox/spm12/tpm/TPM.nii, 1
.. Num. Gaussians |
.. Native Tissue | Native + Dartel Importedl
.. Warped Tissue T

. Tissue

.. Tissue probability map ...red/toolbox/spm12/tpm/TPM.nii,2

.. Num. Gaussians
.. Native Tissue I Native + Dartel Imported § 1
WA avrmadd Ticciin L

[ »

Current Item: Volumes

/scratch/marco/rs100940460V-0601-00006-000001-01.nii,1

|

Specify... |




Check Reg results (Binary images,
unwarped)

=

P Select images | @ o [ .»,1:5‘
Dir | /scratch/marco

Up  /scratch/marco v
Prev /scratch/marco '\
y el c1r510094046ov-0601-00006-;
AIVO | |c2rs100940460V-0601-00006-
Application preliminary analysis|7 |c3rs100940460V-0601-00006-
BUG | |c4rs100940460V-0601-00006-{7
MatlabRuntime — |c5rs100940460V-0601-00006-( "

Megapet rc4rs100940460V-0601-00006
Notes -c5rs100940460V-0601-00006

' —

Projects | rs100940460V-0601-00006-00] |
PlJ77I@PFTlmaqS§ : ’ll S 00@404@9\/ 06011 00006- Ol()(iL
] e nd Done | Fiter peset|
Frames | 1
Selected 5/[1-24] files. (Added 1/1 file.)
/scratch/marco/spm12/tpm/TPM.nii, 1 sl

/scratch/marco/spm12/tpm/TPM.nii,2

/scratch/marco/rclrs100940460V-0601-00006-000001-01.nii,1
/scratch/marco/rc2rs100940460V-0601-00006-000001-01.nii,1
/scratch/marco/rc3rs100940460V-0601-00006-000001-01.nii, 1




3. Run Dartel (create Template)

B Batch Ed... @ FreeSurf bin/bash] ) 00:04 Bucci Marco

Y Batch Editor s

File Edit View Basicl0 ~

DEeHE| P Temporal »
L 9N = Slice L » [ slicedir %
_ "] Module List Spatial urrent Module E J
. £ New Va Coregister (... v| Normal{ [No Modules | Stats » b E ¢ A =
- L DCM »
RESRE T MIEEG »
»

kspace (7 Clear Wi § util
T Specify 1st-level |

djects » CANBAT B Specify 2nd-level Edit Defaults FieldMap Run Dartel (create Templates)

Longitudinal Registration ¥ Run Dartel (existing Templates)

Bed old Normalise »|  Normalise to MNI Space
0Old Segment Create Warped

- Rendering 3 Jacobian determinants
Dynarmic Cau Shoot Tools » Create Inverse Warped
SnPM » Population to ICBM Registration
M for furl . 1 Kernel Utilities »
Display Check Reg =

Toolbox: v PPIs
Help ,9?'5 VJ‘

16 - i
I 17 e
=g 4,1kB |
v
19 = 4,1kB|
20 - L
” = 4,1k8|
@
view details ——2 4,1kB|
Matlabbatch User Interface - x
= 4,1k8|
" =
= Menu and Toolbar 41kBI
spMi2i  The "File" and "Edit" menu offer options to load, save and run a job and to modify the 4,1kB |
configuration of the batch system. For each application which is known to the batch [
- i i Hebet i g o | 41kB|
4,1k8|
Done ' Segment!'
Done
4,1kB|
SPM12: spm_check_registration (v62 41kB|
Display /scratch/marco/spml2/tpm/T| 4,1kB |
(all) scratch/marco/spml2/tpm/T|
scratch/marco/rclrs10094 AL kel
scratch/marco/rc2rs10094i 41kBI
/scratch/marco/rc3rs10094q
D] fe>= 4,1kB |
4,1k8|




Select rclrFilename as first image
Select rc2rFilename as second image

Module List Current Module: Run Dartel (create Templates)

Run Dartel (create Tell~| |Help on: Run Dartel (create Templates) sl
Images
. Images ...0006-000001-01.nii,1

...0006-000001-01.nii, 1

Settings
. Template basename Template
. Regularisation Form Linear Elastic Energy

. Outer lterations o
.. Outer lteration

... Inner lterations 3

... Reg params [42 1e-06]

... Time Steps 1

. .. Smoothing Parameter 16

.. Outer lteration

... Inner lterations 3

... Reg params [2 1 1e-06]

... Time Steps 1 =
[ i | p Y + o

Current Item: Images

/scratch/marco/rc2rs100940460V-0601-00006-000001-01. nii, 1|~

<

<] P | > IL Specify... J

Select a set of imported images of the same type to be registered by minimising a
measure of difference from the template.




4. Normalise to MNI space

4 SPM12 (6685) Batch Editor [P

Eile Edit View BSEEN BasiclO

S S — ~ N
Realign (Est,..v‘ Slice Led ‘ P Tem?oral
- | Module List Spatial * lent Module: Run Dartel (create Templates)
Coregister (...v| Normali{ [Run Dartel (4 Stots * Fon: Run Dartel (create Templates) =
DCM » bes
M/EEG » lages ...0006-000001-01.nii,1
) util » lages ...0006-000001-01.nii,1
Specify 1st-level
Dartel Tools > Initial Import
Specify 2nd-level Edit Defaults FieldMap » Run Dartel (create Templates)
Longitudinal Registration » Run Dartel (existing Templates) =
Res 0ld Normalise > Normalise to MNI Space
old Ssegment Create Warped
- Rendering » Jacobian determinants
Dynamic Cau Shoot Tools > Create Inverse Warped
- SnPM » Population to ICBM Registration
SPM for fun ... INNer terations Kernel Utilities »
... Reg params [z T I uU]
Display ] Check Reg | ... Time Steps I =
fd i n + o

Toolbox: v PPIs Current Item: Images

/scratch/marco/rc2rs100940460V-0601-00006-000001-01.nii, 1|~
Help Utils... vi

Lil 27 5

v

18
¥ 19 ;
50 Specify... |
N
_Comman| [T ETTe E

Newto M| [Select a set of imported images of the same type to be registered by minimising a
0.19 measure of difference from the template.
1251
0. 191
131
0.191 -
14 1
0.191
15 1 163154 6072.45 169227 2§
0.196292, 0.00472523, 0.000659021
16 1 162975 6147.64 169123 27
0.196197, 0.00456068, 0.000621412
17 1 154879 6213.11 161092 33
0.196074, 0.00458771, 0.00062441€
18 1 154962 5306.83 160269 34
0.195997, 0.004594, 0.000625321,
Done 'Run Dartel (create Templs
Done

@

v

f’g >>




Select Few Subjects, Add Subject
Select u rclrFilename as Flow field
Select clrFilename as image

Module List Current Module: Normalise to MNI Space Current Module: Normalise to MNI Space
Normalise to MNI Spai~|  Help on: Normalise to MNI Space *l  |Help on: Normalise to MNI Space |
Dartel Template /scratch/marco/Template 6.nii Dartel Template /scratch/marco/Template 6.nii
Select according to Select according to
. Few Subjects . Few Subjects
. Subject . .. Subject
. . . Flow Field ...06-000001-01 Template.nii ... Flow Field ...06-000001-01 Template.nii
... Images <-X " ...-0601-00006-000001-01.nii
Voxel sizes [NaN NaN NaN] \Voxel sizes [NaN NaN NalN]
Bounding box 2x3 double Bounding box 2x3 double
Preserve Preserve Concentrations Preserve Preserve Concentrations
Gaussian FWHM [888] Gaussian FWHM (8 8 8]

4

<

Current Item: Flow Field

Current ltem: Images
tch 1rs100940460V-0601-00006-000001-01 T{~
e e TS Jscratchimarco/c 1rs 100940460V-0601-00006-000001-01.ni [

] i [ [»]

7l 5:5:5:5:5:5 [ Dl specify.. | Specify

Dartel flow field for this subject.

<




Finally the result (Check Reg)

Selected 2/[1-24] files. (Added 1/1 filé.)

/scratch/marco/swclrs100940460V-0601-00006-000001-01.nii,1
/scratch/marco/spm12/tpm/TPM.nii, 1




Summary VBM process

Incividual anatomy

Affine transformation

Native GM o

Values:Oor 1
Normalized

anatomy

Normalized
modulated GM

Apriori
;'.:,.,,.’ - l.' ntrea
SUrcliogical institution
MN mage

MNI Template

"



5. Stats — Calculation of TIV (total
intracranial volume)

B BatchE... B Fre marc bin/be sh t 0 Bucci Marco
« SpM12(6685): ([l Batch Editor Mol SPM12 (6685): Graphics
File Edit View Basiclo ~ |Insert Tools Desktop Window SPMFigure Help ~
DedE|l P Temporal »
Slice .
- ~ "1 Module List Spatial * lent Module: Tissue Volumes 1©)
T lenva Coregister (... v|  Normali{  [Tissue Volu State * Von: Tissue Volumes
da - S DCM 4 segB.mat
tave  o2/0pEnV M/EEG » imum tissue class B 3 —
kspace (7 Clear Wi . Display Image ox/spm12/tpm/mask ICV.nii,1 -
A Specify 1st-level "
Tools »|  Check Registration
piscs ¥ cANRAT A Specify 2nd-level Edit Defaults Rendering ’
-_— Import >
Image Calculat
Res ge Calculator
Reorient Images
- Volume of Interest
Dyfamicat Get Bounding Box
De-face Images S
M for fun Deformations
Display Check Reg .
| Print figure >
Toolbox: v PPIs Cur| 3D to 4D File Conversion files
: /SCl 4D to 3D File Conversion 0601-00006-000001-01 seg8.m4|
i |
Help utils M| Expand image frames
o T Sendmail
16 -
| 17 gl |
: 18
v || 18 L
e = Specify... [
”
view details IECLLEL I S e gmentation mat-files
Newto M| [Select the 'seg8.mat' files containing the segmentation parameters.
5
6
® 7
8
g ol
clrsl
Done 'Normalise to MNI Space'
Done
SPM12: spm_check_registration (v6245) 00:29:37 - 04/10/2017
Display /scratch/marco/swclrs100940460V-0601- 00006-000001-01.ni1, 1
(all) scratch/marco/spml2/tpm/TPM.nii, 1
>> get_totals
Undefined function or variable 'get_totals'.
D] fe>=




Select ... seg8.mat as Segm. file
Results are shown in Matlab command
window unless the output file is specified

Module List Current Module: Tissue Volumes

Tissue Volumes ~| |Help on: Tissue Volumes -
'Segmentation mat-files ...-0601-00006-000001-01 seg8.mat |
Maximum tissue class 3
Mask image ...Jtoolbox/spm12/tpm/mask ICV.nii,1
Output file "

v

Current Item: Segmentation mat-files

/scratch/marco/rs100940460V-0601-00006-000001-01 segs.rﬂ:‘

Specify the maximum tissue class, T, where tissues 1:T will be measured. The default of 3

corresponds to GM, WM and CSF for the default tissue prior probability maps TPM.nii, 1'
to TPM.nii,3'

The sum of these tissues will also be computed, which by default is the total intracranial
voll:lme (known as TIV or ICV). If T=2, the sum will by def_ault be the total parenchymal

SRy [ | LWVAY | SN SN £ £

o |

Segmentation files:
/scratch/marco/rs100940460V- 0601 - 00006- 000001-01_seg8.mat

Volumes (litres):
0.5838 0.3943 0.3859

Done 'Tissue Volumes'
Done



6. SPM analysis (just a teaser)

SPM12 (6685): Menu

Realign (Est... v/
Coregister (... v/

. Specify 1st-|

4 IS ot 2

4 Specify 2nd-

[ HOME

& ge O |
New New Ope

Script v v Dy
FILE

<% @EHEH SPN

Current Folder
Name £

[_) beta_o001,

[) beta_0002.|

L) beta_0003,

[ beta_0004,

Display _Ch

| Toolbox:  ~
Help Utils

[) beta_0005.
[) beta_0006.tx

L] beta_0007.ni
[} beta_0008.nii

File Edit View Eﬂl Basiclo

DS W > Temporal L
Module List Spatial »
[No Modules i :

M/EEG »
util »
Tools 3

Edit Defaults

Batch Editor

fMRI model specification
fMRI model specification (design only)
fMRI data specification

actorial design specification

Model review

Model estimation

Contrast Manager

Results Report

Mixed-effects (MFX) analysis
Bayesian Model Selection
Physio/Psycho-Physiologic Interaction
Set Level test

[4]
2]
The "File" and "Edit" menu offer options to load, save and run a job and to modify the I
configuration of the batch system. For each applig:ation which is known to the batch -

SPM12 (6685): Graphics

it View Insert Tools Desktop Window SPM Figure Help

00:43

@ Qlg

Bucci Marco

TBATCH_SLEEVEL_LC_0_65_STint_15_ MB.m = | + |

-0

® x

L
R - _teon7e -

‘el23'; 'ci2a’;
eong: -

igiosrs

T NEW U MATLRBY SEETESUUICES 10T GEWmg Stanes

x|@

Done

Running ‘'Tissue Volumes'

[} con_0001.nii
[ con_0002.nii
[) con_0003.nii |
[} con_0004 nii b
H mask.mat
[} mask.nii MATLAB Batch System
() ResMS nii Matlabbatch User Interface
[} RPV nii
FH sPM.mat * Menu and Toolbar
beta_0008.nii (NIl File)
No dets
Workspace ®
‘Name « [value
= 1x1 marsy
[
[1
ox0 cell
1

Segmentatio
/sc 001-01_seg8.mat




Use of covariates with VBM
images. The importance of TIV.

Module List

Current Module: Factorial design specification

Factorial design specii=.

Help on: Factorial design specification
Directory

Design

. One-sample t-test

.. Scans

Covariates

. Covariate

.. Vector

.. Name

.. Interactions

<-X

<-X

[135]

TIV

None
Overall mean

.. Centering
. Covariate

[»

.. Name Age

.. Interactions None

.. Centering Overall mean

Multiple covariates =

A acleimea

Current Iltem: Vector

65 =
~

Specify... |




Some Explanations of the
Differences

Mis-register
Foldlng




Reference for VBM Dartel

Volodymyr B. Bogdanov

https://www.youtube.com/watch?v=YVDG9cjn

UPU (50 min only on DARTEL VBM)

* Info on scripting the batch files for multiple studies



Freesurfer analysis



Freesurfer in a nutshell

. Neuroimaging analysis software package (Open
Source)

. Detailed characterization of anatomy (Cortex
thickness, folding patterns, ROls, Subcortical -
structure boundaries, Hippocampal subfields)

o Longitudinal analysis (detect changes)

. Statistical tools (GLM, LME, ...), group comparison

. Multi modal integration:

MRI

fMRI (task, rest)
DWI Tractography
PET



Freesurfer pipeline outline

) AR
T1 Weighted
Input

Gyral Labeling = e Surface Atlas White Matter
Surface Extraction Registration Segmentation




Simpler than SPM and fully
automated... One command:

recon-all -i file.dcm -subject karl -all

Results will be stored in
SSUBJECTS_DIR/karl

The default directory should be set when
installing the software:
setenv SUBJECTS DIR /specificpath/

Slower than SPM, one subject might take up to 20
hours of processing




Freesurfer terminology

ROI = Region Of Interest
Volume/Image (Subcortical):

* Segmentation
* (subcortical automatic segmentation = aseg)

Surface (Cortical):

* Parcellation/Annotation
e (subcortical automatic segmentation = aparc)
e Clusters, Masks, Labels we created



Segmentation

Output:

* Volumes

a\ "

Volume-style format (mgz, nii, ii.gz)
Each voxel has one index (number ID)

Index List can be found in color lookup table (LUT):
SFREESURFER_HOME/FreeSurferColorLUT.txt

aseg.mgz, aparc+aseg.mgz, wmparc.mgz



Slower than SPM, one subject might take
up to 20 hours of processing

. Freesurfer outputs in karl/stats the results of the segmentation,
volumes and thicknesses:

aseg.stats — subcortical volumetric stats
wmparc.stats — white matter segmentation volumetric stats
lh.aparc.stats — left hemi Desikan/Killiany surface stats

rh.aparc.stats — right hemi Desikan/Killiany surface stats
lh.aparc.a2009.stats — left hemi Destrieux
rh.aparc.a2009.stats — right hemi Destrieux

. ROl summary example:

Index Segld NVoxels Volume mm3 StructName normMean normStdDev normMin normMax normRange
1 0 0.0 Left-Cerebral-Exterior 0.0000 0.0000 0.0000 0.0000 0.0000
265295 265295.0 Left-Cerebral-White-Matter 106.6763  8.3842 35.0000 169.0000 134.0000

251540 251540.0 Left-Cerebral-Cortex 81.8395 10.2448 29.0000 170.0000 141.0000
90.0000 69.0000

95.0000 65.0000

431 431.0 Left-Inf-Lat-Vent 66.2805 11.4191 30.0000

2

3

4 7347  7347.0 Left-Lateral-Ventricle 42.5800 12.7435 21.0000
5

6 0 0.0 Left-Cerebellum-Exterior 0.0000  0.0000 0.0000 0.0000 0.0000

. To generate spreadsheets of group data:
* asegstats2table —help
» aparcstats2table --help



Aseg.stats

Index SegId NVoxels Volume_mm3 StructName Mean StdDev
1 4 5855 5855.0 Left-Lateral-Ventricle 37.7920 10.9705
2 5 245 245.0 Left-Inf-Lat-Vent 56.4091 9.5906
3 7 16357 16357.0 Left-Cerebellum-White-Matter 91.2850 4.8989
4 8 60367 60367.0 Left-Cerebellum-Cortex 76.3620 9.5724
S 10 7460 7460.0 Left-Thalamus-Proper 91.3778 7.4668
6 11 3133 3133.0 Left-Caudate 78.5801 8.2886
70 12 5521 5521.0 Left-Putamen 86.9680 5.5752
8 A3 1816 1816.0 Left-Pallidum 97.7162 3.4302
9 14 852 852.0 3rd-Ventricle 41.9007 11.8230

10 1S5 1820 1820.0 4th-Ventricle 39.7053 10.6407
11. 216 25647 25647.0 Brain-Stem 85.2103 8.2819
12 17 4467 4467.0 Left-Hippocampus 77 .6346 7.5845
13 18 1668 1668.0 Left-Amygdala 74.5104 5.8320
14 24 1595 1595.0 CSF 52.1348 11.6113

Index: nth Segmentation in stats file
Segld: index into lookup table

Nvoxel: number of Voxel in segmentation

Volume: Volume

StructName: name of structure from LUT

20.
26.
49.
26.
43.
.0000
66.
79.
22,
20.
38.
45.
50.
29.

42

Min

0000
0000
0000
0000
0000

0000
0000
0000
0000
0000
0000
0000
0000

88.
79.
106.

135

108.

107

106.
106.
69.
76.
106.

107

94.

87

Mean/Std/Min/Max/Range: intensity across ROI

Max

0000
0000
0000
.0000
0000
.0000
0000
0000
0000
0000
0000
.0000
0000
.0000

Range

68
53
57
109
65
65
40

27

47

56.
68.

62

44.
58.

.0000
.0000
.0000
.0000
.0000
.0000
.0000
0000
.0000
0000
0000
.0000
0000
0000



Aseg.stats Global Measures:
Cortical, Gray, White, Intracranial Volumes

\Iso in aseg.stats header:

# Measure ThCortex, ThCortexVol, Left hemisphere cortical gray matter volume, 192176.447567, mmA3
# Measure rhCortex, rhCortexVol, Right hemisphere cortical gray matter volume, 194153.9526, mmA3
# Measure Cortex, CortexVol, Total cortical gray matter volume, 386330.400185, mmA3

# Measure ThCorticalWhiteMatter, ThCorticalWhiteMatterVol, Left hemisphere cortical white matter volume,
217372.890625, mmA3

# Measure rhCorticalWhiteMatter, rhCorticalWhiteMatterVol, Right hemisphere cortical white matter volume,
219048.187500, mmA3

# Measure CorticalWhiteMatter, CorticalWhiteMatterVol, Total cortical white matter volume, 436421.078125, mmA3
# Measure SubCortGray, SubCortGrayVol, Subcortical gray matter volume, 182006.000000, mmA3

# Measure TotalGray, TotalGrayVol, Total gray matter volume, 568336.400185, mmA3

# Measure SupraTentorial, SupraTentorialVol, Supratentorial volume, 939646.861571, mmA3

# Measure IntraCranialVol, ICV, Intracranial Volume, 1495162.656130, mmA3

nCortex, rhCortex, Cortex:  surface-based cortical gray matter volume

hCorticalWhiteMatter, ... :  surface-based cortical white matter volume

ubCortGray: volume-based

ntraCranialVol: Estimated Total Intracranial volume (eTIV)
http://surfer.nmr.mgh.harvard.edu/fswiki/eTIV




Freesurfer upon completion,
outputs the labels...

 |n karl/labels we can find

rh.aparc.annot rh.aparc. 22009s.annot

Desikan/Killiany Atlas Destrieux Atlas




Surfaces are extracted and saved and cortical
thickness analysis can be performed on these
(SURFSTAT in Matlab, for example)

 |n karl/surf we can find

rh.white rh.inflated rh.sphere.reg

lh.thickness and rh.thickness, ?h.curv, ?h.sulc



“White matter” segmentation

e Brain stem included!
e Cerebellum excluded!
* Not like VBM segmented white matter



Freeview - Visualisation

freeview -v \
karl/mri/T1.mgz \
karl/mri/wm.mgz \
karl/mri/brainmask.mgz \
karl/mri/aseg.mgz:colormap=Ilut:opacity=0.2 \
-f karl/surf/Ih.white:edgecolor=blue \
karl/surf/Ih.pial:edgecolor=red \
karl/surf/rh.white:edgecolor=blue \
karl/surf/rh.pial:edgecolor=red

e -vforvolumes,
e -fforsurfaces




Resource for freesurfer

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

 FreeSurfer Course Copenhagen 2016
https://fscph.nru.dk/programme.html



Thank you



Import DICOM in SPM

SPM > Util > Dicom Import

Module List Current Module: DICOM Import

DICOM Import Help on: DICOM Import =
DICOM files 176 files
Directory structure for converted files No directory hierarchy
Output director /scratch/marco |
Protocol name filter *
Conversion options
. Output image format Single file (nii) NIfTI
. Use ICEDims in filename No

<

Current Item: Output directory
/scratch/marco

|

Specify... J




