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Imagerie vs Spectroscopie

16/12/2024 Bases sur la SRM in vivo, Acquisition et Traitement

T1 weighted Image, 3T In vivo 3T
La fréquence encode l’information spatiale
(avec l’usage de gradient de champ magnétique) Fréquence encode l’information biochimique

Imagerie RMN = 
détection du solvant (l’eau) par ses 1H

Spectroscopie RMN = détection des solutés 
par les 1H, 13C, 31P…
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Notion de déplacement chimique

16/12/2024 Bases sur la SRM in vivo, Acquisition et Traitement

nuage électronique

Binduit

B0

Spectre de l’ethanol

)1(0 −= BBloc

Environnements électroniques différents

En présence d’un champ magétique B0,les e- circulent sur leurs orbites. 
Ce mvt crée un champ magnétique externe:
 qui s’additionne à B0 ➔ déblindage
 qui s’oppose à B0 ➔ blindage ou écran

Champ local au niveau des 
noyau =  B0 + Binduit par la circulation 

des électrons

Ordre de grandeur de 𝛔 ≈ 𝟏𝟎−𝟔

OH-CH2-CH3
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Notion couplage scalaire

•  interaction entre plusieurs spins à travers les liaisons chimiques
 => interaction indirecte entre deux spins nucléaires qui provient des interactions hyperfines 
entre les noyaux et la densité électronique locale et provoque un éclatement du signal RMN
Interactions magnétiques, transmises par l'e- à travers les liaisons chimiques demultiplication des raies de 
résonance 
 

16/12/2024 Bases sur la SRM in vivo, Acquisition et Traitement

OH-CH2-CH3
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16/12/2024 Bases sur la SRM in vivo, Acquisition et Traitement 11

Spectrum acquired with the STEAM sequence / Rat brain
TE=3ms, TR= 2500, voxel 2x2x2 mm3, , 11.7T

Glutamate (neurone)
Glutamine( glie)

PROTEINES,LIPIDES
/ Acide lactique

Demyelinization
N-acétyl-aspartate

Neuronal viability

Anoxia
Anomaly of the
the respiratory
chain

Neuro-transmission
excitotoxicité

Creatine-
Phosphocreatine

cellularity

Taurine

myo-Inositol
Cholines

Membranes

Osmolytes

Glial marker

La spectroscopie in-vivo : biopsie virtuelle non-invasive
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Principe d’acquisition

16/12/2024 Bases sur la SRM in vivo, Acquisition et Traitement

 l’échantillon est à l’équilibre sous 
l’action du champ statique B0
1 pulse RF est appliqué pour 
basculer l’aimantation de 90°
L’excitation RF est éteinte et le 
signal est détecté.

Préparation – Excitation -- Détection
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Séquence PRESS (Point RESolved Spectroscopy):

Spectroscopie localisée monovoxel

Rq : TE doit être suffisamment long pour inclure 3 pulses + gradients 
de dispersion

Bottomley PA. Selective volume method for performing localized NMR spectroscopy. 
US Patent #4,480,228 (approved 30 Oct 1984).

16/12/2024 Bases sur la SRM in vivo, Acquisition et Traitement

Animations Vincent Lebon
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Spectroscopie localisée monovoxel

Positionnement a priori d’un voxel de plusieurs 
-- mm3 (parallélépipède)  sur le petit animal
-- cm3  sur l’homme

Séquences couramment utilisées en spectroscopie localisée 

 - PRESS (Point RESolved Spectroscopy): double écho de spin
 - STEAM (Stimulated Echo Acquisition Mode): écho stimulé
 - ISIS (Image selected in vivo spectroscopy)

Modèle MOG33-55
  chez la souris C56BL/6J 

Spectroscopie MONOVOXEL
Spectroscopie MULTIVOXEL 

(imagerie métabolique)

se_20_specsom

0,000,501,001,502,002,503,003,504,00

TE = 20 ms

se_135_specsom

0,000,501,001,502,002,503,003,504,00

TE = 135 ms

(SRM-1H, 2D CSI avec localisation PRESS) (SRM-1H, séquence PRESS ou 
 Point REsolved Spectroscopy) 

2D-CSI (Chemical shift 
imaging-2D)

2 dimensions spatiales

Etude métabolique 

SRM1H du cerveau souris
(séquence PRESS @11.75T)

(A. Viola)

SRM1H du foie humain
(séquence STEAM @3T)

Hamilton et al, J Magn Reson Imaging, 2015

16/12/2024 Bases sur la SRM in vivo, Acquisition et Traitement 16/31
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Les paramètres clé de l’acquisition (cerveau)

3) Accumulation NA

2) Suppression du pic d’eau (SRM-1H)
[H2O] dans les tissus≈ 50 M, [metabolites] metabolites observables≈ 1-12 mM
Impulsion de saturation selective : CHESS, VAPOR ...

4) Saturation des lipids sous cutanés (SRM-1H)
Ajout de bande de saturation OVS (Outer Volume Saturation)

Without 
saturation

with 
saturation

H20 H20Thalamus souris
@11.75T

Thalamus souris
@11.75T

(A. Viola, Y. Le Fur)

16/12/2024 Bases sur la SRM in vivo, Acquisition et Traitement

1) Correction des inhomogeneités de champ B0: SHIM
Procédures manuelles ou automatique(FASTMAP, MAPSHIM...)
Qualité du “Shim ” largeur à mi-hauteur du pic

17
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16/12/2024 Bases sur la SRM in vivo, Acquisition et Traitement

Paramètres d’acquisition clé

Idéalement: TR>5xT1 and TE<< T2

 T1 des métabolites en général ≥ 1000 ms (proton) ≥ 1500 ms (phosphore) T1 >> T2 

 T2 metabolites ≥ 100 ms (ten ms for 31P)
     

Effet du TR (SRM-1H)
 

Temps d’écho TE et Temps de répétition TR

Effet TE (MRS-1H)
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Choice of sequence:  Chemical Shift 
Displacement Error (CSDE)

Near et al. NMR Biomed (2021) 



Editing metabolites: MEGA-PRESS 
sequence 

Mullins et al, NeuroImage (2014)



Protocoles
SVS 
implémentés
au Centre 
IRM- INT sur 
la 3T Prisma

• SVS PRESS
• SVS MEGA-PRESS



16/12/2024 Bases sur la SRM in vivo, Acquisition et Traitement

Preprocessing

Analyse 
Quantitative

Reference/Calibration/
« Quantification Absolue»

-  Phasage
-  Correction des Courant de Foucault,  
- Recalage fréquentiel
-  Suppression du pic d’eau résiduel (HLVD)

Concentration en mM

- Fonction modèle
- Estimation Paramétrique
- Connaissance A priori
- CRLBs
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Preprocessing individual spectra

Near et al. NMR Biomed (2021) 
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EQUATION pour plusieurs raies de résonances:
somme des signatures spectrales des métabolites

Modèle Paramétrique

TF

• Pondération
• apodisation
• décalage en fréquence
• phase additionnelle

 Concentration

 

Taurine 
 
Phospho-creatine 
 
NAA 
 
Myo-inositol 
 
Lactate 
 
Glutamine 
 
Glutamate 
 
Glucose 
 
GABA 
 
Creatine 
 
Choline 
 
Aspartate 
 
 

Base de connaissance

Softwares  
NMR –SCOPE *

GAMMA
SPINACH †
SIMPSON
FSL-MRS

*D. Graveron, JMR, 1993 ,  † H. J. Hogben, et al, J. Magn. Reson., 2011, 

 Bornes de Cramér Rao pour renseigner

16/12/2024 Bases sur la SRM in vivo, Acquisition et Traitement 27/31
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Reference, calibration: obtenir une concentration absolue ?

𝑚 = ஺೘
஺ೝ೐೑

[ref] *correction_factors

T1, T2, NA, 
nb of de noyau equivalent1-Eau comme référence interne  (ou Creatine) 

Suppose de connaitre la concentration de l’eau dans les tissus

2- Référence externe associée au moment de l’acquisiion(in a sample)
 Difficultées si inhomogénéités B1 

3-Reference externe avec remplacement par un fantôme 
Differences possible sur la charge de l’antennte entre tissus et fantôme

16/12/2024 Bases sur la SRM in vivo, Acquisition et Traitement 28

Présentation d’Hélène Ratiney le 16 décembre 2024 au REMI



1988
VARPRO
(Van de Veen et al. )

16/12/2024 Bases sur la SRM in vivo, Acquisition et Traitement

2016
ISMRM MRS study group
MRS fitting challenge

30 ans de développements

1993
LCModel 
(Provencher) 

1998 
Automated spectral 
analysis –Wavelet
(Soher et al.) 

2020
https://mrshub.org/

2010
Tarquin (Wilson et al.)

2011
Vespa(Soher et al.)

1992  
Mrui
 

2020
FSL MRS(Clarke, Jbabdi)

Time Domain/Frequency Domain

2011 
FitAid (Chong et al.)

2016
INSPECTOR(Juchem et al.)

2020
https://mrshub.org/

2001
jMRUI

2016
ISMRM MRS study group
MRS fitting challenge

2004
QUEST
in jMRUI
(Ratiney et al.)

2007
AQSES (Garcia et al.)

1997
AMARES
(Vanhamme et al. )
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En pratique…

16/12/2024 Bases sur la SRM in vivo, Acquisition et Traitement

Lecture differents  Format d’écriture, SPAR/SDAT, DAT/DCM, NII ,RAW, MRUI etc…

Visualisation

Traiter une cohorte

Csiapy

FSL-MRS
VIP Matlab

Gannet
FID-A

LCModel

30/31
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Logiciels 
pour traiter 
les données 

SVS 
PRESS

LCMODEL
OSPREY
SUSPECT
MRSPA



LCM via NeuroDesk



LCM via NeuroDesk



Résultats: PDF



Résultats: Tableau



Osprey 

https://schorschinho.github.io/ospr
ey/
- MATLAB
- Input: 

- Spectro: possibilité d’une
grande variété de formats
exemple ici:  .RDA

- T1w: NIFTI
- Base de donnée interne ou

possibilité d’utiliser
d’autres bases

- Paramétrisation dans un fichier
JSON

https://schorschinho.github.io/osprey/
https://schorschinho.github.io/osprey/


Osprey : Résultats



Osprey : Résultats (70 sujets, 2 voxels par 
sujet) 

Superposition de tous les 
voxels dans le MNI



Osprey : Rapport HTML 



Processing with Suspect: 
https://suspect.readthedocs.io/en/latest/index.html



Preprocessing 
avec Suspect 

Python code
Able to read .dat Files
Noise pre-whitening
Frequency correction
Eddy current correction
HSVD water suppression
Segmentation and voxel tissue 

composition
Fit with Tarqin
Quality assessment



Noise prewhitening (input in .dat format)



Frequency correction



Eddy current Correction



Suspect : Water suppression



Segmentation and tissue composition



Fit with Tarquin



Quality assessment and voxel placement



MEGA-
PRESS

MEGA-PRESS sequence ( C2P du 
CMRR )

Calibration du FA spécifique par sujet
Pas de bandes de saturation
Problème avec la contamination de 

macromolecules qui demande de 
repositionner le voxel

TA= 8min27, TR/TE= 2020/68ms, 
240 averages

Taille de voxel: 25 x 25 x 30mm3, sur 
le sillon central.



Calibration par sujet



Positionnement du voxel

Protocole avec session pre et session post pour 
les sujets

Stratégie de postionnement du voxel?
Test du C2P AutoVOI de Minneapolis
En VE11C: utilisation de l’AutoAlign de Siemens
Perte de la fonctionnalité en XA60



Processing avec Gannet

https://markmikkelsen.github.io/Gannet-docs
Utilise MATLAB
Utilise une multitude de type d’input

https://markmikkelsen.github.io/Gannet-docs


Processing avec Gannet

MRS_struct = GannetLoad({'metab/file1.dcm'},
{'water/file1.dcm'});



Processing avec Gannet

MRS_struct = GannetLoad({'metab/file1.dcm'},
{'water/file1.dcm'}); MRS_struct =
GannetFit(MRS_struct);



Processing avec Gannet

MRS_struct = GannetLoad({'metab/file1.dcm'},
{'water/file1.dcm'}); MRS_struct =
GannetFit(MRS_struct);MRS_struct = GannetCoRegister(MRS_struct, {'T1w.nii’});

Mask output:  SUB-PILOTE2....620_mask.nii

Spatial parameters:  [LR, AP, FH]

Dimensions:  25  25  30 mm3

Volume:  18.75 mL

Position:  [29.8, -23.6, 76.9] mm

Angulation:  [NaN, NaN, NaN] deg

CoRegVer:  230823

Voxel from SUB-PILOTE2....70205620.IMA on sub-pilote2_ses-01_T1w.nii

L R

3.3.2For complete documentation, please visit: https://markmikkelsen.github.io/Gannet-docs

Batch file: 1 of 1 05-Jul-2024 11:32:51



Processing avec Gannet

MRS_struct = GannetLoad({'metab/file1.dcm'},
{'water/file1.dcm'}); MRS_struct = GannetFit(MRS_struct);
MRS_struct = GannetCoRegister(MRS_struct, {'T1w.nii’});
MRS_struct = GannetSegment(MRS_struct);

Filename:  SUB-PILOTE2....70028407.IMA

Anatomical image:  sub-pilote2_ses-01_T1w.nii

GABA+/Water (CSF-corrected):  2.13 i.u.

Glx/Water (CSF-corrected):  4.92 i.u.

GM voxel fraction:  0.30

WM voxel fraction:  0.64

CSF voxel fraction:  0.06

SegmentVer:  230729

Voxel from SUB-PILOTE2....70028407.IMA on sub-pilote2_ses-01_T1w.nii

Voxel GM WM CSF

3.3.2For complete documentation, please visit: https://markmikkelsen.github.io/Gannet-docs

Batch file: 1 of 1 05-Jul-2024 11:23:35

Filename:  SUB-PILOTE2....70205620.IMA

Anatomical image:  sub-pilote2_ses-01_T1w.nii

GABA+/Water (CSF-corrected):  1.29 i.u.

Glx/Water (CSF-corrected):  4.06 i.u.

GM voxel fraction:  0.30

WM voxel fraction:  0.64

CSF voxel fraction:  0.06

SegmentVer:  230729

Voxel from SUB-PILOTE2....70205620.IMA on sub-pilote2_ses-01_T1w.nii

Voxel GM WM CSF

3.3.2For complete documentation, please visit: https://markmikkelsen.github.io/Gannet-docs

Batch file: 1 of 1 05-Jul-2024 11:39:57



Processing avec Gannet

MRS_struct = GannetLoad({'metab/file1.dcm'},
{'water/file1.dcm'}); MRS_struct = GannetFit(MRS_struct);
MRS_struct = GannetCoRegister(MRS_struct, {'T1w.nii’});
MRS_struct = GannetSegment(MRS_struct);
MRS_struct = GannetQuantify(MRS_struct);

Voxel from SUB-PILOTE2....70028407.IMA on sub-pilote2_ses-01_T1w.nii

012345
ppm

Difference spectrum and model fit

Filename: SUB-PILOTE2....70028407.IMA

Anatomical image: sub-pilote2_ses-01_T1w.nii

Relaxation-, tissue-corrected (Gasparovic et al. method)

GABA+/Water: 3.24 i.u.

Relaxation-, tissue-, alpha-corrected (Harris et al. method)

GABA+/Water (  = 0.5): 3.39 i.u.

Relaxation-, tissue-, alpha-corrected; group-average-normalized

(Harris et al. method)

GABA+/Water (  = 0.5): 2.24 i.u.

Relaxation-, tissue-corrected (Gasparovic et al. method)

Glx/Water: 7.46 i.u.

Relaxation-, tissue-, alpha-corrected (Harris et al. method)

Glx/Water (  = 0.5): 7.81 i.u.

Relaxation-, tissue-, alpha-corrected; group-average-normalized

(Harris et al. method)

Glx/Water (  = 0.5): 5.16 i.u.

QuantifyVer: 230621

3.3.2For complete documentation, please visit: https://markmikkelsen.github.io/Gannet-docs

Batch file: 1 of 1 05-Jul-2024 11:24:16
Voxel from SUB-PILOTE2....70205620.IMA on sub-pilote2_ses-01_T1w.nii

012345
ppm

Difference spectrum and model fit

Filename: SUB-PILOTE2....70205620.IMA

Anatomical image: sub-pilote2_ses-01_T1w.nii

Relaxation-, tissue-corrected (Gasparovic et al. method)

GABA+/Water: 1.96 i.u.

Relaxation-, tissue-, alpha-corrected (Harris et al. method)

GABA+/Water (  = 0.5): 2.06 i.u.

Relaxation-, tissue-, alpha-corrected; group-average-normalized

(Harris et al. method)

GABA+/Water (  = 0.5): 1.36 i.u.

Relaxation-, tissue-corrected (Gasparovic et al. method)

Glx/Water: 6.15 i.u.

Relaxation-, tissue-, alpha-corrected (Harris et al. method)

Glx/Water (  = 0.5): 6.45 i.u.

Relaxation-, tissue-, alpha-corrected; group-average-normalized

(Harris et al. method)

Glx/Water (  = 0.5): 4.26 i.u.

QuantifyVer: 230621

3.3.2For complete documentation, please visit: https://markmikkelsen.github.io/Gannet-docs

Batch file: 1 of 1 05-Jul-2024 11:40:09



Now… 
Jean-Luc 
Anton!
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Magnetic resonance spectroscopy of the brain (Soares & Law)

• N-acetylaspartate (NAA) ≈ marker of neuronal density and viability
• Choline (Cho) ≈ metabolic marker of membrane density and integrit
• Creatine (Cr) ≈ marker of ‘‘energy metabolism’
• Glx (Glutamate + Glutamine) : Glutamate is an excitatory neurotransmitter
• Lactate ≈ brain ischaemia, hypoxia, seizures, metabolic disorders, macrophage 

accumulation (areas of acute inflammation)
• Myo ≈ glial proliferation or increase in glial cell size (inflammation)

• Gamma-aminobutyric acid (GABA) : inhibitory neurotransmitter
à peak confused with Glx: requires edited analysis (with On & Off spectra)

It provides a proton spectrum for the chosen
volume of interest in 6 min or less.3

Protons are more commonly used for spectros-
copy because of their high natural abundance in
organic structures and their high magnetic sensi-
tivity when compared with other nuclei, such as
phosphorus, sodium, carbon, fluorine, and lith-
ium,5 which require specialized coils and ampli-
fiers for observation. By comparison proton MRS
uses the same hardware as standard MRI.6 Spec-
troscopy may be performed using a single voxel
technique (single voxel spectroscopy), or multiple
voxels, sometimes known as magnetic resonance
spectroscopic imaging (MRSI) or chemical shift im-
aging (CSI).7 The term voxel refers to the volume
being sampled. Both two and three-dimensional lo-
calization techniques are clinically available.

Proton spectroscopy may be obtained with most
modern MRI systems. These systems can perform
MRS without additional hardware, provided they
have the capability of shimming (i.e., optimizing
field homogeneity). However, MRS is not possible
below a field strength of 1 T. The development of
spatially localized MRS8e10 has provided a bridge
between metabolism and the anatomic and physi-
ological studies available from MRI. Localization
can be achieved in MRS by using narrowband radio-
frequency pulses in conjunction with pulsed
spatial gradients among other methods, which
are beyond the scope of this text.8e10 However,

these developments facilitate a single MR exami-
nation that has anatomic, physiological, and meta-
bolic information. Distinct lesions can be further
categorized, and response to treatment evalu-
ated. Where no discrete lesions are seen, the
underlying metabolic status of grey and white mat-
ter tissue being studied can be interrogated.6

The spectrum

MRS provides in vivo biochemical information. The
peaks on the spectra obtained correspond with
various metabolites, normal and abnormal, which
may be identified precisely. Although peaks from
non-identical molecules may overlap, in clinical
practice, this is not usually an issue where brain
metabolites are concerned, 3,11 particularly
when scanning at 1.5 T (at higher field strengths
this is not necessarily the case). Proton spectra
are displayed on x and y axes. The horizontal x
axis, plots the frequency chemical shift in parts
per million of the various metabolites in a given
tissue sample. The vertical y axis plots the
relative signal amplitude or concentrations for
the various metabolites, i.e., the height of the
peak reflects the amount of the metabolite. Spec-
tra are read from right to left, the numbers (ppm)
on the x axis increasing in the same direction
(i.e., right to left).

The metabolites that can be identified with
proton MRS are, in part, dependent on the echo
time (TE). At 1.5 T, metabolites visualized utilizing
intermediate to long TE (144e288ms) include
N-acetylaspartate (NAA), choline (Cho), creatine
(Cr), possibly alanine (Ala), and lactate.12,13 Short
echo-time acquisitions (TE< 40 ms) include the
above metabolites as well as myoinositol (Myo),
glutamate and glutamine (Glx), glucose (Gc), and
some macromolecular proteins and lipids13

(Fig. 1). Concentrations of normal metabolites in
the brain vary slightly in different age groups. Gen-
erally, by the time a child is 2-years-old it will have
a spectral pattern similar to an adult. Prior to that
age, the most striking variation is a reversal in the
NAA:Cr ratio and the Cho:Cr ratio.14 As the brain
matures, the concentration of NAA increases and
the concentration of Cho decreases. In the elderly,
there is a normal decline in the level of NAA.

NAA

NAA is present in relatively large quantities in the
normal brain parenchyma and is, therefore, the
highest peak in the normal spectrum, resonating at

Figure 1 Normal spectrum at short TE. Spectrum dem-
onstrates major metabolites, such as NAA peak at 2.02,
Cho peak at 3.22, and Cr, which has peaks at 3 and
3.9 ppm. At short TE, metabolites with shorter T2 decays
will be demonstrated, such as Myo at 3.6 ppm, Glx at
2.05e2.5 ppm, and sometimes some lipid peaks at 0.9
and 1.3 ppm.

Magnetic resonance spectroscopy of the brain 13
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NEMO project: Bipolarity & Neuro-development

128 simple spectra (non-edited analysis): TA = 3’20” x 2 voxels

Neurodevelopmental classification of bipolar à NAA and Glx (Glutamate + Glutamine)
Neurodevelopmental bipolar patients appear to respond less well to lithium treatment 

àMyo-Inositol & Lactate

Osprey 2.5.0
/Volumes/groupdata/MRI_BIDS_DATABANK/NEMO/sourcedata/sub-1054001/ses-01/spectro/MrSpec_NEMO_sub-1054001_ses-01_CPF-R.rda

Metabolite Data -> Sequence:  *svs_se#; B0: 2.8945; TE / TR: 30 / 1500 ms ; spectral bandwidth: 1200.4802 Hz
raw subspecs: na; raw averages: 128; averages: 1; Sz: 1024     1; dimensions: 10 x 40 x 21 mm = 8.4 ml      

Coregistration:
 MrSpec_NEMO_sub-1054001_ses-01_CPF-R.rda & sub-1054001_ses-01_T1w.nii

Segmentation:
 MrSpec_NEMO_sub-1054001_ses-01_CPF-R.rda & sub-1054001_ses-01_T1w.nii

Voxel GM WM CSF

voxel fraction 0.37 0.59 0.04

Right - DLPFC
10 x 40 x 20 mm3

Osprey 2.5.0
/Volumes/groupdata/MRI_BIDS_DATABANK/NEMO/sourcedata/sub-1054001/ses-01/spectro/MrSpec_NEMO_sub-1054001_ses-01_CPF-L.rda

Metabolite Data -> Sequence:  *svs_se#; B0: 2.8945; TE / TR: 30 / 1500 ms ; spectral bandwidth: 1200.4802 Hz
raw subspecs: na; raw averages: 128; averages: 1; Sz: 1024     1; dimensions: 40 x 10 x 20 mm = 8 ml        

Coregistration:
 MrSpec_NEMO_sub-1054001_ses-01_CPF-L.rda & sub-1054001_ses-01_T1w.nii

Segmentation:
 MrSpec_NEMO_sub-1054001_ses-01_CPF-L.rda & sub-1054001_ses-01_T1w.nii

Voxel GM WM CSF

voxel fraction 0.40 0.56 0.04

Left – DLPFC
10 x 40 x 20 mm3
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NEMO project: Bipolarity & Neuro-development
Osprey 2.9.2
C:\Users\leane\Documents\DATA\NEMO\sourcedata\dicom\export_dicom_svs\sub-1054082_svs_se_TE30_CPF_L_128.dcm

Metabolite Data -> Sequence: PRESS; Fitting algorithm: Osprey; Fitting Style: Separate; Selected subspecs: metab               
Fitting range: 0.5 to 4 ppm; Baseline knot spacing: 0.4 ppm; ph0: 10.91deg; ph1: -0.40deg; refShift: 1.11 Hz; refFWHM: 0.06 
ppm
Number of metabolites: 18; Number of MM/lipids: 8 scale: 32954.3004                                                            

1234
chemical shift (ppm)

Osprey Separate metab fit plot:
sub-1054082_svs_se_TE30_CPF_L_128.dcm

0

1.05e+00

0
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AscAspCrCrCH2GABAGPCGSHGlnGlumILacNAANAAGPChPCrPEsITauMM09MM12MM14MM17MM20Lip09Lip13Lip20

Raw Water Ratio
Asc   
Asp   
Cr    
CrCH2 
GABA  
GPC   
GSH   
Gln   
Glu   
mI    
Lac   
NAA   
NAAG  
PCh   
PCr   
PE    
sI    
Tau   
MM09  
MM12  
MM14  
MM17  
MM20  
Lip09 
Lip13 
Lip20 
      

3.10e-06
3.86e-05
1.10e-04
2.75e-05
1.41e-05
7.15e-05
5.52e-05
1.04e-05
1.72e-04
2.12e-04
1.75e-05
2.79e-04
3.48e-05
7.95e-08
9.78e-05
6.61e-05
1.10e-05
9.60e-05
6.89e-05
2.04e-05
2.26e-05
4.92e-05
6.45e-05
5.55e-05
7.60e-05
1.01e-05
        

Neurodevelopmental variables ßà quantification of certain metabolites
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PhantomPain project: Phantom pain in amputees & 
proprioceptive treatment

Right - M1-S1 (leg)
25 x 25 x 30 mm3

120 spectra x 2 (On & Off) (edited analysis): TA = 8’27” x 2 voxels

Reactivation of the sensory-motor loop: excitation/inhibition balance
àGlx (Glutamate + Glutamine) & GABA

Mask output:  SUB-CTS04_SE...843_mask.nii

Spatial parameters:  [LR, AP, FH]

Dimensions:  25  25  30 mm3

Volume:  18.75 mL

Position:  [-20.1, 34.2, 36.2] mm

Angulation:  [NaN, NaN, NaN] deg

CoRegVer:  230430

Voxel from SUB-CTS04_SE...61053843.IMA on T1w_AutoVOI_5.nii

L R

3.3.1
For complete documentation, please visit: https://markmikkelsen.github.io/Gannet-docs

Batch file: 1 of 1 04-Jun-2023 01:12:09

Left - M1-S1 (leg)
25 x 25 x 30 mm3

Mask output:  SUB-AMP01_SE...678_mask.nii

Spatial parameters:  [LR, AP, FH]

Dimensions:  25  25  30 mm3

Volume:  18.75 mL

Position:  [10.7, 29.9, 26.5] mm

Angulation:  [NaN, NaN, NaN] deg

CoRegVer:  221021

Voxel from SUB-AMP01_SE...21737678.IMA on sub-AMP01_ses-BRpre_T1w.nii

L R

3.3.0
For complete documentation, please visit: https://markmikkelsen.github.io/Gannet-docs

Batch file: 1 of 1 10-May-2023 22:57:25
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Inhibition project: Motor Inhibition (Go-NoGo / Forced
Choice)

Left - M1-S1 (hand)
25 x 25 x 30 mm3

128 simple spectra (non-edited analysis): TA = 4’26”
excitation à Glx (Glutamate + Glutamine)

120 spectra x 2 (On & Off) (edited analysis): TA = 8’27”
inhibition à GABA

Mask output:  SUB-PILOTE2....407_mask.nii

Spatial parameters:  [LR, AP, FH]

Dimensions:  25  25  30 mm3

Volume:  18.75 mL

Position:  [29.8, -23.6, 76.9] mm

Angulation:  [NaN, NaN, NaN] deg

CoRegVer:  230823

Voxel from SUB-PILOTE2....70028407.IMA on sub-pilote2_ses-01_T1w.nii

L R

3.3.2For complete documentation, please visit: https://markmikkelsen.github.io/Gannet-docs

Batch file: 1 of 1 05-Jul-2024 11:17:55


