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Examples of data analysis with Grocer

Senhua Zhu
2013.5.3

fMRI Grocer has been distributed online for free. You can download it from both of

the SPM and NITRC (Neuroimaging Tools and Resources) websites. The links are as below.

SPM: www.fil.ion.ucl.ac.uk/spm/ext/#Grocer (http://code.google.com/p/fmrigrocer/)

NITRC: www.nitrc.org/projects/fmri_grocer/



http://www.fil.ion.ucl.ac.uk/spm/ext/#Grocer
http://code.google.com/p/fmrigrocer/
http://www.nitrc.org/projects/fmri_grocer/
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Start Grocer

After adding the path of Grocer toolbox into Matlab, you can start Grocer by
typing “grocer” in the Matlab command window as below.

o wariee 77000 ST T §

File Edit Debug Parallel Desktop Window Help
il =] | $ R o | & B | (7} | Current Directory: | Ef\lydia_data\14daysSD\Rawdata
© Shortcuts ] How to Add (2] winopen() [#] grocer [2] spm_fmri

Cument Directory w0 n x| Commena e
¥ E » lydia_data ¥ 14daysSD » Rawdata » - @ B i al\lewto MATLAE? Watch this Video, see Demos, or read Getting Star
[ Name & Date Modified | S >>

. 51076 13-5-10011:43

. 51079 13-5-10011:43

L 51081 13-5-10011:44

. 51082 13-5-10011:44

. 55691 13-3-10011:44

. 55672 13-3-10011:45

L 55674 13-3-10011:45

Press “Enter” and then the Grocer panel will pop up as below.



Grocer Examples 3 / 36

PP FSFIFIFIFIFEDFIFIFIFIFIFIFIFIFIPFIFIFIFIFIFIFSFIF I FIFIFIFSFFF I I I PSP

e e

1. SPMS8 Preprocess batch (n-Group-Suby)...

“qF 2. SPMS Statistic batch. ..

3. CBF(ASL-based) related...

4. ROI related...

5. Coordinate related...

6. Image format related...

7. Files/folders manipulation...

8. SPM5/8 enhanced functions...
9. Supplement tools...

10. About...

Fanel standby Run selected jobs

Panel recover

You can always find the brief manual and examples of using Grocer in the
menu 10.

il About.
- Ouick start on this toolhox
- Examples of using Grocer

- Ahout Grocer
- Read the function bst of Grocer
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1. CBF reconstruction with Grocer 2.13

e Data: pCASL scans of a 14 days’ sleep deprivation study

e Scans: All Subjects had restl, PVT, and rest2 three scans

e Aim: The aim of this example is to reconstruct the CBF maps from original
perfusion scans (pCASL, DICOM formate) with fMRI Grocer 2.13.

1.1 Manage and convert DICOM images

After MRI scans, you need to copy the DICOM data of each subject to the
hard disk from CDs. The data was firstly organized as below.

a_data | »| 14daysSD

Share with = Burn Mew folder

-~

Mame

| 51076
, 51079
, 51081
, 51082
. 55651
| 55672
| 55674

The functions for cleaning DICOM folders, categorizing DICOM images and
converting DICOMs to Niftis in Grocer can be referred to as below.
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The related functions in menu 6 can be used both under the Windows and
Linux OS.

.
MRI G V213 E=tC 58
. rocer —

1. SPMS Preprocess batch (n-Group-Subyj)...

2. SPMS8 Statistic batch...

3. CBF(ASL-based) related...

4, ROI related...

5. Coordinate related...

age format related...
| ——,

6. Image format related...
I - Nii 2 (hdr/img)-pairs
- (hdr/img)-pairs 2 Nii
| - Cluster_Img(hdr/img) 2 ROLmat
- ROL.mat 2 (hdr/img) to a target space
- Get the 4D/3D nii volume number
- Unzip (*.gz/*.nii.gz) files under a root recursively
- Zip files(*.nii) into *.gz under a root recursively
- 4D(.nii/.gz) -> 3Ds(nii) under a root recursively
W - 3Ds(nii) - 4D(nii) under a root recursively
- Merge *.mat data into *.hdr for SPM2 outputs
- Nifti image Viewer
- Matlab Voxbo-likewise functions for DICOM images =
- - Move Raw DICOMs to root-folder of subjects
- - Categorize Dicom files into protocol folders(n-subjs)
- - Dicom2Nifti(n-subjs)
- Categorize Dicom files into protocol folders
- Dicom2Nifti
- Dicom2Nifti(n-Group-Subyj)
- Import Dicom files with folder structure(SPM-based) -

m
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Alternatively, you can use the related functions in menu 9 under the Linux OS
that has installed VVoxbo tools (http://www.voxbo.org/).

2. Supplement tools. .
ole displaming umgs as MEIcro
- Marpulate(+,- *. selected umgsie. g 11*-1)
- Manipulate selected pared-imgs(e g (11-12)./12)
- Binarize the selected imgsie.g. 11=0)
- Binarize the selected ings(e g 11=0)n-CGroup-Suby)
- Bum & Mean & Difference of the OddiEven imgs
- Avg selected tngs across same timepoints
- Avg ings across same tmepoints (n-Croup-Suby)
- Average the selected images.
- Average the tmages (n-Group-Suby) ]
* Buid bramn masks from indrwidual GW.C |
* Build bram masks from filled G+ W !
- Sitnple 3d tnage Viewer
- Bimple 3d-Vanable Viewer
- Basic Voxho-tools for DICOM #mages(In-house use only)
- Mowe Eaw DICOMs to root-folder of subjects
- vhrename for subjects
- wh2ung for T1 folders
- wh2imos for functional folders w

At last, no matter which kind of functions you use (even you can do it
manually), finally you should organize your data as below:

v The subject folders (e.g. S1039, S1068) are all under a root folder
(“Imgdata”).

v" Under each subject folder, there are three pCASL scan folders and one
T1 image. Please make sure all the names of scan folders are same
across subjects. This would much help to reorginaze folder structure and
running data analysis in a batch way.

v" The Nifti images are under each scan folder (the rules of renaming the
Images is not that important for batch processing )



http://www.voxbo.org/
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b lydia_data » 1d4daysSD

with = Burn Mew folder
*
0 Name
51039
L 51068 o
s _data » 14daysSD » Imgdata » 51039 -
51074 Burn MNew folder
J 51076 e
g - MName Date mc
L. 51079 lydia_data » 14daysSD § Imgdata » S1039 »
|| 51081 — - _ | | pcasl_rest1000.hdr 2013744
51082 with « Burn New folder £ peasl_rest1000 2013/4/
i » | | pcasl_restl001.hdr 201374/
1 55611 e Name
3 4 pcasl_rest1001 201374/
S |, BOLD_rest | | peasl_restl002.hdr 2013/4/:
B 5561 pcasl_pvt | peasl_rest1002 2013/4/:
1/ 55650 pcasl're a | | peasl_rest1003.hdr 2013/4/-
| 55651 = & 1 peasl_rest1003 201374/
|, pcasl_rest2 -
L) 55672 Tihd || peasl_rest1004.hdr 201374/
|| 55674 Euenet Attention: T1 image is 4] peasl_restl004 2013/4/-
e ung_ercl:he root folder of the [ pcas_rest1005.hdr 2013/4/°
<
- || peasl_rest1005 201374/
|| peasl rest1006.hdr 2013447

1.2 Convert the Folder structure for doing batch propressing

In order to run CBF reconstruction in a batch way with Grocer, you need to
reconstruct the original folder structure into a more common folder structure.

First, create a new folder named “reorginazed Imgdata” as a target folder to
hold the new outputs.

R —
lydia_data » 14daysSD »

iith = Burn Mew folder
l F || Imgdata
l || Rawdata
it

- reorginazed_Imgdata
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Then run the specific folder reconstruction function in the menu 7 of Grocer
as below.

L B e
1. SPMS Preprocess batch (n-Group-Suby)... M

2. SPMS3§ Statistic batch... -
3. CBF(ASL-based) related... M
4. B.OI related. .. -

5. Coordinate related... -

6. Image format related... M

7. Files/folders marupulatmn

“Restructure study folders for Grocer needed
- Backconstruct folder structure from Grocer needed
- Move each pair (hdr/img) into Sep.Subj folder
- Reorganize files from full to flexible Factorial design
- Group files into folders (n-Subis)

First, select the source root folder “Imgdata”. (For using the functions in
Grocer, just follow the instructions on the tile of the pop-up windows)
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o | 1
Dir Elydia_datf\14daysSDmgdata\

p E\lydia_data\14daysSDUmgdatal -
Prev |E\lydia_data\14daysSDUmgdatal -
Drive g - i

$1030)

A - | s1088) =
- |l |S1069\

S1039 = 1s10740

51068 S1076¢

51069 51079\

S1074 S1081

51076 51082

51079 - S5E1T1 Z
7| Ed] e Dane | Fr | ¥
Select the root folder of MR stduy

Dir E:\lydia_data\14daysSD\mgdatal
Up E\lydia_data\1ddaysSDiUmgdatal -
Prev  E'lydia_data\14daysSDImgdatal -
Drive g + [V -
2 | Ed| Red] Done | Fit | *
Selected 15 files,
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Then select all the pCASL functional groups under a subject folder (The
folder names of this selection will be applied for all the other subjects. That is
why you need to make sure that the names of these scan folders should be the
same across subjects).

Fu Select all the functional groups under a subject — | =] |_ih_J1
Dir E\lydia_data\14daysSDImgdatalS 1039
Lp E\lydia_data\1ddaysSDimgdata\s 10394 -
Frev  E\lydia_data\14daysSDimgdatalS 1039\ -
Drive g <]\ -

R
BOLD resti |

EOLD rest m
pcasl pwt -

2| Ed|Red  ——Peom itt *
ected 2 files.
f |

ﬂE:Wdia_dataﬁ4davsSD\Imgdata\S1BBQtpcasIJvﬁ

Mydia_data\14daysSDUmgdatalS1038\peasl_rest1)
E e data\1ddaysSDAmgdata\S103%9\peasl_res

After that, a window pops up asking whether you need to deal with T1 images.
If you don’t want to (or just not ready to) reorganize T1 images, you can click
[No] to skip. Here we click [Yes] to continue.

B T1imgs... = ] |
Bl T1img

Q Do pou have a T1 img under each subject folder’?

ves || to |

— ﬁ
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Then a window pops up asking where your T1 image is. It is either under the
root folder of each subject or in a separated folder under the root folder of each

subject. As you see the data organization before, we choose [RootFolder] in this
case.

7
n T1 imgs.... i e — |

T1 iz under each zubject's root folder or under a separate folder of
subject's root folder?

EHoutFolder | ’ SepFalder ]

i é

Next you can select the T1 image under the root folder of a subject (Make
sure the names of T1 image across subjects are same)

uSElectthE T1 imgs of a subject =NNCIN X |
Diir E\lydia_data\14daysSDmgdata\S 1039\
Ll E\lydia_data\14daysSDimgdatalS 1039 v
Frev  E\lydia_data\14daysSDUmgdata v
Crive g L R
| )
éDLD_rest
pcasl_pwt
pcasl_rest]
pcasl_rest2
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At last, a window pops up asking to select the target folder to hold the output.

8 Select a folder to save the output files

ERE

Lp E\lydia_data\14daysSD\
FPrev  El\lydia_data\14daysSD\

Dir Elydia_data\14daysSD\

Drive £ - |

“ L

Imgdatat

R awdatal
imgdata
Rawdata
reorginazed _Imgdata
7 | Ed| Red Done Fit | *

Selected 111 files.

E\lydia_data\14ddaysSDireorginazed Imgdatal

L T — —

After that, a window pops up to confirm whether you really want to dealing
with the functional groups_(Sometimes you rerun this function just want to deal

with the T1 images, then you can skip dealing with the images of functional

groups).

rn Fun imgs....

C_In| L=

@ Do you want ta copy the functional aroups inta a new folder?

| ves |

Skip |
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After clicking ['Yes] above, just wait. After it finishs, you can find the files
with new folder structure in the target folder “reorginazed Imgdata” as below.

v" Three scan folders are under the new root folder “reorginazed Imgdata”
v" The corresponding images of each subject are all organized separately under
the scan folders

|Iydia_data ¥ lddayssSD » reorginazed_lmgdatalr peasl_restl :l

with » Burn Mew folder
-~

i MName Date modifie
lydia_data » 14daysSD >| recrginazed_Imgdata » | 51039 2013/5/1 15:2
) 51068 2013/5/115:3
iith = Burn Mew folder | 51069 2013/5/1 15:4
L h ) 51074 2013/5/1 15:4

Mame [
) 51076 2013/5/1 15:4
M , 51079 2013/5/115:4
b , 51081 2013/5/115:4
J ) 51082 2013/5/1 15:4

| peasl_rest? Z i

) 55611 2013/5/1 15:5
. peasl_restl 5 | 55643 2013/5/1 15:5
. peasl_pvt i | 55644 2013/5/1 15:5
z ) 55650 2013/5/115:5
| ) 55651 2013/5/1 15:5
i , 55672 2013/5/1 16:0

F3
i ) 55674 2013/5/116:0

J ALL_Tl1s Z

v' An “ALL_T1s” folder holds all the T1 images of each subject. The T1
Images has been renamed as starting with the name of subject folder.

dia_data » 14daysSD » reorginazed_Imgdata| » ALL Tls

1 Burn Mew folder

Mame [Date mo

2013/4/1
2013/4/1
2013/4/1
2013/4/1
2013/4/3
2013/4/3
2013/4/3
2013/4/3
€] s5611_t1 2013/4/1
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1.3 Run preprocessing & CBF reconstruction in a batch way

Before running any data analysis, the first is to make sure that the origins of
your images are correct. If not, use the function in menu 8 to reset the origin of
functional images and T1 images with specific requirement.

In this case, the following batch processing of reconstructing CBF maps
will reset the origins of functional images automatically. However, you should
always check your T1 images manually.

Most of the time, as the way for functional images, just reset the origin of T1
Images into the center of the map. Practice has proved that this works quite well.

i A - - ")
8. SFvio, o anhansad faoohong

- Reset ongms(n-Group-Subyj)

- Reset origins of selected Imgg

- Reorient T1s

- Reorient Fun. Imgs(n-Group-Subj)

When all are set, you can use the function below to run image preprocessing
and CBF reconstruction just with few clicks.
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Bl MRIGrocer V213 i M M B ==

1-SP 8 Preprocess batch (I'l-GTOllp-

1 SPMSB Preprocess batch (n-Group- Sub_])
""-“_'""

- Realgin (Est & reslice)

- Coregister (Est.)

- Smooth with Kernel

- Smooth images with self-masking

- Segment T1s

- Normalize (Est: T1)

- Normalize (Write: T1)

- Normalize (Write: mean Img)

- Normalize (Write: Smoothed Img)

- Normalize (Write: mean-Smoothed Img)

- Normalize (Write: T1-mean-Smoothed Img)

- Normalize (Est. & write: T1-mean Img)

- Normalize (Est. & write: T1-Smoothed Img)

* Create a pipeline for standard preprocessing

* Do the (enhanced)-preprocessing & CBF Calc. |
- PCA-denoising for MRI images(No binarizeds)

After clicking the command above, the first window is asking what kind of
data you are going to deal with.

.
B Hi...

wihat are you preprocessing far?

| cer ||| sowo |

For perfusion images, no need to do slice-timing

H . = x

Which zubtype below da wou want b da?

With-slicetiming
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Don’t do the enhanced de-noising except you know what you are doing for.

-
Bl Hi... ==

Suggest to do self-masking images before smoothing though it takes much
more time.

B Hi... ==

Do you want to zelf-mazk the images entering to smooth?

ves || mo |

For doing self-masking, you just want to define the whole brain mask by
removing the skull from the T1 image of each subject.

-
u Way of defining mask... =l

Femove the skull or just uze one matter?

EHemmre-skull Gray ] ’ White
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Then a window pops up to tell you what steps will be run for the image
preprocessing

.
Steps include: realign.coregister and smooth

Of course, you want to reconstruct CBF maps in this example.

rn Hi... [E=EEC)

@ Do pou want to recongtruct CBF after all preprocessing?

ves || mo |

1.3.1 Ways of giving parameters

There are two ways of giving parameters of ASL -based CBF calculation
for Grocer.

If you have run CBF calculation with this function in Grocer before, you may
have an “ASL _paras.mat” file somewhere you saved.

If you are going to run this CBF reconstruction with completely same
parameters, then you can choose [Yes] to select the old “ASL_paras.mat” file to
feed the Grocer. Otherwise, choose [No] to input the parameters as the
indications of the pop-up window.
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First way: Here we choose [Yes] and select the existed “ASL_paras.mat”.

@ Da you have an existed ASL-CBF parameters file [ASL_paras.mat)?

. Yes |[ No ]
'n Select your existed ASL_pari:-'.._rrlpj.-ﬁIE S=N/ACT
Dir E\lydia_data\14daysSDireorginazed_Imgdatal
Up Ellydia_data\14daysSDireorginazed Imgdatah v
FPrev  Elydia_data\14daysSDireorginazed Imgdatal M
Drive £ Y9 ASL_paras mat ¢
ALL_T1s

m

all_MeanCEBF_pcasl_pwt

all_MeanCEBF _pcasl_rest1
all_MeanCEBF _pcasl _rest2
all_wMeanCBF _pcasl_pvt
all wMeanCEBF pcasl rest1 - -

7| Ed] ed Done | Fit | ASL paras mat

Selectyour existed ASL_paras mat file

Second way: If you choose [No] , the next window will be presented as
below.

In this window, if you chose to do self-masking images before smoothing in
the several steps before, then you can get the same CBF maps no matter which
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option you select. Otherwise, select [ CBF-selfmasked] to get relatively accurate
CBF maps but takes much more time.

LIS

@ YWw'hat kind of CBF calculation do you want bo do?

| ceF | ’CEIF-seIfmasked ]

| | | “

Then you will be asked to input the parameters for CBF calculation. All the
parameters you need to adjust are framed by the red rectangle as below.

Bl sPma (=E] =

3T

Contral

| EverrOdd(img2-Imgt) |

Input EPI Threshold value 08

Enter Label timesec 1.5

Enter Delay time:sec 12

Enter Slice acquisition time: msec 30
Enter blood T1 : msec 1650

Enter label efficiency 0.85

After that, you will be asked to select a folder to save your CBF calculation
parameters. The file it created is the “ASL_paras.mat” that can be used in the next
time.
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—_—
u Select a foler to save the parameter variables | E@g

Dir E:\lydia_data\14daysSDireorginazed Imgdatal
Lp E\lydia_data\14daysSDireorginazed_Imgdatal -
Frev |E:\lydia_data\14daysSDireorginazed_Imgdatal -
Dive £ ] T -
SR

ALL_T1s\
A - | lall_MeanCBF _pcasl_pvt
- all_MeanCBF_pcasl_rest1\ L
ALL_T1s —| |all_MeanCBF_pcasl_rest2\ 1
all_MeanCBF_pcasl_pvt all_wMeanCBF_pcasl_pwil
all_MeanCBF_pcasl_rest1 | lallwMeanCBF _pcasl_rest1\
all_MeanCBF_pcas|_rest2 all_wMeanCBF _pcasl|_rest2\ 1
all wWeanCBF_pcasl_pwt pcasl_pwtl
all wMeanCEBF pcasl restl ~| |pcasl rest1l ¥
LIEIE Daone I Fitt I *

Select a foler to save the parameter variables

After the parameters settings are done, finally, you are going to choose the
image files for dealing with.
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1.3.2 Image file choosing system of Grocer

First, choose the “reorginazed Imgdata” as the root folder for this case.

i hl
BB et e oo ke e o - BE

Dir E:\lydia_data\14daysSDjreorginazed_Imgdatat
|p E\lydia_data\1ddaysSDvreorginazed_Imgdatal -
Frev |E\lydia_data\14daysSDivreorginazed Imgdatal -
rive e .
ALL_T1s\
all MeanCEBF _pcas!|_pvtl
D - | |all_MeanCBF _pcas|_rest\
- all_MeanCEBF _pcasl_rest2\
ALL_T1s all wMeanCBF_pcasl|_pvti =

m

all_MeanCBF _pcasl_pwt

all MeanCEF _pcasl_rest1
all_ MeanCBF _pcasl_rest2
all wmeanCEF _pcasl_pvt

all wwmeanCEF pcasl restl

all whMeanCBF_pcasl_rest1\
all wMeanCBF_pcasl_rest2\
pcasl_pwil

pcasl_rest1l

pcasl rest2\

Done

7 | Edf =ed

Fitt | * |

Selected 141 files.

_
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Then select the three functional groups of your data.

r.lSE‘|ECt all the groups under the root folder of fMRI_shduyb @ﬂu
Dir E\lydia_data\14daysSD\recrginazed_Imgdatal
Lp Ellydia_data\14daysSDireorginazed_Imgdatal -
Prev  Ellydia_data\14daysSDireorginazed_Imgdatal -
Drive g - |ALL_T1s\ -
all_ MeanCBF _pcasl_pwt I

all_ MeanCBF _pcasl_rest1\
all MeanCBF _pcasl_rest2\
all wWMeanCEF _pcasl pwil

LI

ALL_TTS all whMeanCEF _pcasl rest1h
all_MeanCBF _pcasl_pwt b gl whleanCBF pcasl rest2\
7 | Ed| Red Done | Fm | = |
I
Selec g,

Choose the last option to ask Grocer to select all subject folders under each
group automatically.

CES [~ - . e

@ Are the subject-folder names of all groups same?

| Yes(select one group to represent all) | [ Maizelect folders group by group) ](, Select all folders automatically 3

And you can also give a folder filter for selecting subject folders. If no special
requirement, just leave the star in the dialogue widow alone to select all subject
folders.
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B fiter., =l ol

Specify a folder fiter(Don't miss the ™)

| ok || cancsl |

Next, also use the last option to ask Grocer to select all image files under each
subject folder of each group automatically.

i B — ™
B Hi. B S R R
@ Are the image-file names under each subject folder of all groups zame?
| select one group to represent all | ’ Mo{select files group by group) ] ’ Select all files automatically ]

Also, you can also give a image file filter for selecting images. If no special
requirement, just leave the predefined image filters in the dialogue widow alone to
select all files under each subject folder.

-
| —— =
B fiter... e

Specify a file fiter™ ou should use asterrisk wildcard, e.g., * 5%k

| ok || cancel |

The next window is going to dealing with the T1 images.

In this study, as each subject of three functional groups use the same T1
image, so just choose the first option to apply the T1 images with the same order
for the subjects of all groups.
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iy Hi...

I @ Haow to apply T1 imngs?
|

|§se|v.=.-ct one group to represent all | select T1s group by group l

Then select all the T1 images under the “ALL_T1s” folder

B SEToctall e T imgs i A o s s g o e L)

Dir Ellydia_data\1ddaysSOirecrginazed ImgdatatALL_T1s\
Up Ellydia_data\1ddaysSDireorginazed ImgdatalALL _T1s\ -
Prev |Ellydia_data\14daysSDirecrginazed Imgdata\ALL T1s\ -
Drive g » |S10339_t1.img 0
S1068_t1.img
51069 t1.img =
S1074_t1img
S1076_t1.img
51079 t1.img -
I - !l L | 3 II
7| Ed] zed Done | | ima$]*nii$ |

Select all the T1 imgs

Finally, set the smoothing kernel size as you want. [8 8 8] is always used in
our studies.

. smooth kemnel size e

i

What is the kernel size vou want to specify (spm_default.[& & 2]} :

| ok || cancal | |/
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After clicking [OK1] above, all you need to do is just to wait for your results.

Grocer will output the normalized and pre-normalized Mean-CBF of each
subject of each group in independent folders under the target root folder separately.
Usually, you can use the normalized Mean-CBFs to do the group statistics.

: . . lydia_data » 14daysSD » inazed Imgdat M whieanCBF_pcasl_restl
lydia_data » 14da}rsSD| v recrginazed_Imgdata il e = reorginazed Imgdata ¥ all_ wheanCBF_pcasl restl]

wnith = Burn MNew folder

ith = Burn Mew folder = —
i Marme Date modified Tyi
-

-

Mame O-Feasl_restl_whean_CBFsrpca i 2013/5/1 15:37 HD

51039_pcasl_restl_whdean_CBFsrpca 213/5/1 15:37 Dis
| 51068 _pcas|_restl_wMean_CBFsrpca.hdr 201X5/1 15:38 HD

J all_MeanCBF_pcasl_pvt
J all_MeanCBF_pcas|_restl

|| 51068 _pcasl_restl_wMean_CBFsrpca 2013/3/1 15:38 Dis

J all_MeanCBF_pcas|_rest? || 51069_pcasl_restl_whean_CEBFsrpca.hdr 2013/6/1 15:40 HD
» (| 51069 _pcas|_restl_wMean_CBFsrpca 20045/5/1 15:40 Dis

. all_wMeanCBF_pcasl_pvt S =
5 e 2013/5/1 15:42 Dis

¢ all_wMeanCBF_pcasl_restl [] 51076_pcasl_restl_wMean_CBFsr201hdr  2013/5/1 15:44 HD
. all_wMeanCBF_pcas|_rest2 |€}] S1076_pcas|_restl_wMean_CBFsr201 2013/5/1 15:44 Dis

The pre-normalized CBF time series of each subject are also generated under
each subject folder of each groups as below.
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lydia_data » ld4days5D » recrginazed_Imgdata

b pcaslrestl » 51029

iith = Burn Mew folder

*  MName : Date modified Type
|| CBF_0_srpcasl_restl000.hdr 2013/5/1 15:36 HOF. File
|©4 CBF_0_srpcasl_restl000 2013/5/1 15%:36 Disc Image |
| | CBF_0_srpcasl_restl001.hdr 2013/5/1 15:36 HDR File
|44 CBF_0_srpcasl_restl001 2013/5/1 15:36 Disc Image |
|| CBF_0_srpcasl_rest1002.hdr 2013/5/1 15:36 HOFR File
|24 CBF_0_srpcasl_restl002 2013/5/1 15%:36 Disc Image |
| | CBF_0_srpcasl_restl003.hdr 2013/5/115:36 HOR File
|44 CBF_0_srpcasl_restl003 2013/5/1 15:36 Disc Image |
|| CBF_0_srpcasl_rest1004.hdr 2013/5/1 15:36 HDR File
|£4) CBF_0_srpcasl_restl004 2013/5/1 15%:36 Disc Image |
| | CBF_0_srpcasl_restl005.hdr 2013/5/115:36 HOR File
|23 CBF_O_srpcasl_restl005 2013/5/1 15:36 Disc Image |

| | CBF_0_srpcasl_restl006.hdr

2013/5/1 15:36

HOR File
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1.3 Run preprocessing & CBF reconstruction separately

If you want to run image preprocessing independently, please refer to the
functions shown as below. You can either use the separate functions to do the
conventional preprocessing step by step or create a pipeline for standard
preprocessing for the images.

) fMRI Grocer ¥2.13

AIEME Preprocess batch (n-Group-Subfs

1. aI'ME Preprocess hatch (n-Grone: Suig).
Slice tming (Est. & reshce)
Fealgin (Est & reslice)
Coregister (Est.)

Stnooth with Kernel

Srnooth inages with self-masking
- segment Tz

- Mormalze (kat: 11)

- Normahze (Wte: T1)

- Mormalize (Write: mean [ng)

- Normalize (Write: Smoothed Img)
- Mormalize (Write: mean-Smoothed Img)

- Mormalize (Wite: T1-mean-Smoothed Img)
- Normahze (Est. & write: Tl-mean [mng)

- Normalize (Est & write; T1-Smoothed Img)
* Create a pipeline for standard preprocessing |
* Do the (enhanced)-preprocessing & CBF Cale.

- PCA-denoising for MEI images(Mo hinanzeds)
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Once your preprocessing is done, use the independent CBF calculation
function to reconstruct CBF maps from the preprocessed image files. After CBF
reconstruction, first, you need to normalize the CBF or mean-CBF maps manually.
Then you also need to copy out specific CBF maps manually with the help of
“Copy (w)MeanCBF into a folder” function.

et baed et

i CRFCART -hased) related

* CBEF calculation (SPMA/8 n-Group-3uby)
- Cofficient(r) 2 Fisher's Z Within mask

- Img 2 z5core Img

- Img 2 z5core_Img (n-3ubg)

* Copy (w)hMeanCBF into a folder (n-Group-Suby)
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1.5 Functions for doing GLM analysis and ROI analysis

After you get your CBF maps ready, you are going to do the GLM statistical
analysis or ROI analysis.

For the GLM analysis, just refer to the functions in menu 2.

2. JPMER Statistic hateh

- 1zt level design

- Full factorial design (2nd_level)
- Patr T-test (2nd lewvel)

- Cne Barmple T-test (2nd_lewvel)
- Estimate all 3PI.mat

- Contrast all SPM.mat

-- - Edit T contrasts template

- - - Edit F_contrasts temnplate

- Result all 3PM. mat

- Categonize all Con* ing after 1st lewel
- Remowe all contrasts from 5P mat

For the ROI analysis, just refer to the functions in menu 4.

$ROLcelaed. ™~ v

4. ROI related.

- Get TimeCourse of ROIz of Selected Imgs
- Get TC of ROIs of all Imgs under folders

- Get SD-TC of ROIs of Selected Imgs

- Get 50-TC of ROz of all Imes under folders

- Plot Time Courses in tt'matfcav file(Separately)
- Plot Time Courses in tatimaticew file{Crwerlay)

- Show histogram of Imgs within a mask

- Extract AAL{A1x73x261, 90areas)'s TC

- Extract AAL{A1x73x61,116areas)'s TC

- - - Show the A AT regions list

- Inoquire &4 AT regions list

- - - Edit your A AL regions lst

- Extract Brodmann(f1=73=61 48areas)'s TC
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2. CBF reconstruction for a single subject

After you get the Nifti perfusion maps ready, you are going to do
conventional preprocessing, including Realignment, Coregistration, Smoothing.
Then you can use Grocer to reconstruct CBF maps from the smoothed perfusion
maps. Once you get your CBF maps, you need to normalize them with
coregistration parameters.

*** Attention: the way of how to run conventional preprocessing is out of
our topic. It is suggested to learn SPM before using Grocer. Otherwise, you
can’t understand some concepts mentioned by Grocer ***

Now we assume you have succeeded in finishing the conventional
preprocessing for perfusion images, and you have got the smoothed data which is
shown as below.

T
ydia_data » 14daysSD &, test » 51039 )
h - Burn Mew folder
Marme i D
|| srpcasl_pet000.hdr 2
|24 srpcasl_pwtD00 A
|| srpcasl_pvt001.hdr 2
|£4 srpcasl_pwtD01 A
|| srpcasl_pvt002.hdr 2
|24 srpcasl_pwtD02 2
|| srpcasl_pwtD03.hdr A
|24 srpcasl_pwtD03 2
|| srpcasl_pwtD04.hdr A
|£4| srpcasl_pvt04 2
|| srpcasl_pwtD05.hdr A
|£4| srpcasl_pvtD05 2
|| srpcasl_pwtD06.hdr 2
|24 srpcasl_pwtD06 A
|| srpcasl_pwt007 . hdr 2
|24 srpcasl_pwtD07 A
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Now we’ll show you how to reconstruct CBF maps from these smoothed
perfusion images. Locate the CBF calculation function in menu 3 as below.

. CBE(ASL-based) related.-~

* CBF calculation (SPMS5/8,n-Group-Subyj)
- Cofficient(r) 2 Fisher's Z Within mask

- Img 2 zScore Img

- Img 2 zScore Img (n-Subj)

Now we’ll show you how to reconstruct CBF maps from these smoothed
perfusion images. Locate the CBF calculation function in menu 3 as below.

Choose “CBF” option to do the most conventional CBF calculation method.

-
uH'l Y

@ Ywhich kind of CBF calculation do pou want?

CBF-selfmasked ]

And then follow the instructions to select all the smoothed data mentioned
above. Once you are done, the parameter selection panel pops up.

Choose the right options in the following pull-down menus according to your
exact scan parameters.
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We scan subjects in a 3T whole body scanner.

B e

Select Scanner's field Strength. . v
‘Select Scanner's field Strength...

¢ |* 3T

15T

We are doing the pCASL scans.

(T Eaeer
3T

Select ASL Type...
Select ASL Type...

selectwith 1

el > 2 eas
CASL 3: PASL
PASL

In our pCASL scans, the first image was predefined as the “control” image
RO e
3T

pCASL

1stimg type. .

Labeled
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As the first image (odd) is a control, the CBF map then can be acquired from
the subtraction of (even - odd).

PR ey
3T

pCASL

Control

Select SubtractionOrder...

sebiractionarder. .

* Even-Odd(Img2-Img1)
Odd-Even(img1-Img2)

Usually, we choose to use “Simple” subtraction method to reconstruct the
CBF maps from perfusion images.

CEOEE et
3T

pGASL

Control

Even-Odd{imgz-Imgt)

Selct SubtractionType. ..
Selct SubtractionType. ..

All the rest is to set up the label time and delay time of your pCASL sequence.
You can know that from your sequence designer.
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SPM3 ' o o e S
3T
pCASL

Control

Even-Odd{img2-lmg1)

Simple
Input EFI Threshold value 0.8
Enter Label time:sec 1.5
Enter Delay time sec 12

After setting up these parameters shown above, hopefully you can get a series
of CBF maps and a Mean-CBF map under the subject folder after several minutes.

The following figure shows the output files you may get after above session.
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|4 CBF_0_srpcasl_rest1025 2013/5/1 15%:36 ]
i || CBF_0_srpcasl_rest1029.hdr 2013/5/1 15:36 HI
|24 CBF_D_srpcasl_rest1029 2013/5/1 1536 ]
|| CBF_0_srpcasl_rest1030.hdr 2013/5/1 15:37 HI
|24 CBF_D_srpcasl_rest1030 2013/5/1 15:37 Di
|| CBF_0_srpcasl_rest1031.hdr 2013/5/1 15:37 HI
|£% CBF_0_srpcasl_restl031 2013/5/1 15:37 Di
|| CBF_0_srpcasl_rest1032.hdr 2013/5/1 15:37 HI
|£4| CBF_0_srpcasl_rest1032 2013/5/1 15:37 Di
|| CBF_0_srpcasl_restl033.hdr 2013/5/1 15:37 HI
|24 CBF_D_srpcasl_rest1033 2013/5/1 15%:37 ]
|| CBF_0_srpcasl_restl034.hdr CBF maps 2013/5/1 15:37 HI
|24 CBF_0_srpcasl_rest1034 2013/5/1 15:37 D
|| CBF_0_srpcasl_rest1035.hdr 2013/5/1 15%:37 HI
|¢4| CBF O srpcasl rest1035 2013/5/1 15:37 Di
|| Mean_BOLDsrpca.hdr Mean EDLDEICIHQ’S"].IE :36 HI
|24 Mean_BOLD=srpca 2013/5/115:36 Di
|| Mean_CEFsrpca.hdr 2013/5/1 15:37 HI
|24 Mean_CEFsrpca Mean GBE image Di
| | Mean_corred_CBF_51039after_abandon_...  2013/5/115:37 Ml
|| Mean_Perfsrpca.hdr 2013/5/1 15:36 HI
|£4 Mean_Perfsrpca mean perfusion Eﬂig%'l 15:36 Di
|| meanpcasl_rest1000.hdr 2013/5/115:36 HI
|£4 meanpcasl_rest1000 o T thE[llB /5/115:35 Di
|| Output_description CBF calcuktion  2013/5/1 15:37 Te

At last, before going into the group statistical analysis, use the normalization
function to normalize either your CBF*.* maps or your Mean_CBF*.* map as
below.



Grocer Examples 36 / 36

B MRI Grocer V2.

1. SPM8 Preprocess batch (n-Group-Suby)...

1. SPMS8 Preprocess batch (n-Group-Subj)...
- Slice timing (Est. & reslice)
- Realgin (Est. & reslice)
- Coregister (Est.)

- Smooth with Kernel

- Smooth images with self-masking
- Segment T1s

- Normalize (Est: T1)

- Normalize (Write: T1)

- Normalize (Write: mean Img)

- Normalize (Write: Smoothed Img)

- Normalize (Write: mean-Smoothed Img)

- Normalize (Write: T1-mean-Smoothed Img)
- Normalize (Est. & write: T1-mean Img)

- Normalize (Est. & write: T1-Smoothed Img)

b e 4 - [ 4 1 1
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