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Abstract 

INTRODUCTION: Menstrual migraine affects 25% of female migraine patients [1]. These patients tend to experience 
regular attacks within 2 days before menstruation and the first 3 days of bleeding. Imaging techniques can be used to 
evaluate brain changes associated with migraine. Previous studies using diffusion tensor imaging (DTI) reported lower 
mean diffusivity (MD) values in migraine patients [2,3]. However, the diffusion signal may suffer from free-water (FW) 
contamination, which can hinder estimation of tissue properties. In this work, we considered a diffusion signal model with 
two compartments, hypothesizing a gain in sensitivity to detect white matter alterations of menstrual migraine patients 
from the DTI parameters estimated following FW elimination. 

METHODS: Diffusion-weighted MRI (dMRI) datasets were acquired in a 3T Siemens Vida scanner. Female subjects, 15 
healthy and 14 menstrual migraine patients without aura, were studied after ovulation and between migraine attacks, 
respectively. The dMRI sequence included 8 non-diffusion weighted volumes (b=0s/mm2) and 2 shells 
(b=400,1000s/mm2) along 64 gradient directions (32 for each b value). Data was pre-processed with the DESIGNER 
pipeline [4]. FW maps were calculated applying the spherical means method using dMRI-Lab toolbox [5]. Subsequently, 
the diffusion signal was corrected by subtracting the FW partial volume fraction, and DIPY’s TensorModel tool [6] was 
used to calculate the DTI parameters from the corrected diffusion signal: MD and fractional anisotropy (FA). Parametric 
maps were skeletonized, and two-sample unpaired t-tests were carried out voxel-wise to compare tensor parameters (FA 
and MD) and FW between patients with controls, using FSL’s TBSS [7].  

RESULTS & DISCUSSION: The correction for FW fraction in the diffusion signal allows the detection of a higher number 
of voxels exhibiting significant differences in MD between patients and controls, over 12 regions. Comparison between 
the migraine patients and the healthy subjects identified significantly lower MD values in the white matter skeleton of 
patients in comparison with controls (Figure 1), although not changes in FA, suggesting abnormal white matter properties.   

 
Figure 1. Statistically significant differences in Mean Diffusivity (MD) in white matter regions. MD values were higher for healthy subjects compared to 
patients from (light blue) original DTI and (yellow) FW-DTI. Grayscale: fractional anisotropy map; yellow: (1-p)-value, light blue: (1-p)-value. 
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