
MRS Fitting



Goal of MRS fitting

20.1 mM/kg

12.0 mM/kg

Metabolite quantification

5.7 mM/kg



For task FMRI
Remember the GLM?



Motion regressors (confounds)

Remember the GLM?
For task FMRI

Linear model!  Simple 
analytic solution
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MRS Modelling is also a GLM

Each metabolite has its own spectrum
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But with "Confound" modelling



Other confounds (baseline)

residual water

baseline (e.g. polynomial)



order = 2 order = 10 order = 50

Beware of overfitting!



The model
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Nonlinear model!  Requires 
Optimisation





Using FSLeyes (MRS plugin)



Density Matrix 
Simulator

Spin system  
(metabolite)

Sequence  
(Gradients and RF pulses)

How to get the basis (design matrix)?



https://open.win.ox.ac.uk/pages/fsl/fsl_mrs

Metabolites in FSL-MRS



7T Semi-LASER

3T PRESS



Macromolecules?

• Measured (with a similar sequence)


• Simulated (approximate)



• Water reference data 


• Ref metabolite (e.g. tCr)


• Tissue partial volume 
(FAST)


• Relaxation parameters 
(typically from literature)

Calibrated measurements
Quantitation



• MRS fitting similar to GLM but with nonlinear dependences


• Fitting concentrations and confounds


• "Design Matrix" depends on precise MR sequence description 
and chemical structure of metabolites


• Important to visualise the fitting (details matter)


• Quantitation requires additional information (partial volume and 
relaxation)

Summary


