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How diffusion MRI measures brain microstructure
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How diffusion MRI measures brain microstructure
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How diffusion MRI measures brain microstructure
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Quantification of 
diffusion MRI
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How diffusion MRI measures brain microstructure
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Underlying mechanisms of diffusion MRI change



DTI ANALYSIS STEPS (Tutorial 1):

1. From scanner format to a usable format 

2. Correct distortions common to diffusion images (EPI 
and eddy currents) 

3. Remove any non-brain tissues 

4. Make the gradient direction file 

5. Fit the tensors 

6. Check the fit of the tensors



DTI ANALYSIS STEPS (Tutorial 2):

1. Adjust tensor units 

2. Make population template by normalizing images 

3. Register population template to MNI space 

4. Produce scalar images (FA, MD, AD, RD) and check 
quality 

5. Run whole brain voxel-wise statistics



1. DICOM to NIfTI

#List scan directories: 
ls /study/$your_study/raw_data/$subject_nr/dicoms/ 

#Convert from DICOM to NIfTI: 
convert_file s08_dti /$output_dir/$subject_nr_s08_dti nii





2. Eddy Current Correction

Distortions RegistrationUncorrected Corrected

Shear

Scale Shift



3. Field map (EPI) Distortion Correction 

Field map pre-correction post-correction



4. Brain Extraction

• FSL tool – brain extraction tool (bet) 

• AFNI tool – 3dSkullStrip 

• Manual stripping – fslview

Unfixed mask Manual fixed mask



5. Make gradient direction files
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5. Make gradient direction files
Produce SCHEME file by combining b-vectors and b-values 

b-valuesb-vectors



6. Tensor fitting

• Convert from NIfTI (.nii) to 
CAMINO (.Bfloat) 

• Run tensor model fit with 
CAMINO 

• Convert from CAMINO to NIfTI



http://www.diffusion-imaging.com/2015/10/what-
is-diffusion-tensor.html

http://www.diffusion-imaging.com/2015/10/what-is-diffusion-tensor.html


7. Check the fit of the tensors



http://www.diffusion-imaging.com/2014/03/dti-
quality-control-part-2-tensor.html

http://www.diffusion-imaging.com/2014/03/dti-quality-control-part-2-tensor.html






Questions?


