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Introduction: Temporal lobe epilepsy (TLE) is the most common etiology of refractory epilepsy in 

adults and surgery is the best option for most these subjects. However, around 30 to 40% of patients 

remain with seizures after surgery, and underlying causes of failure to achieve complete seizure 

control is still unclear. Here we analyzed white matter abnormalities in pre-operative diffusion images 

and correlated them with surgical outcome. 

 

Materials and Methods: We studied 42 unilateral TLE patients submitted to surgery between 2010 

and 2015 and followed for, at least, two years. These patients were separated into two groups, 

according to the surgical outcome: group SZF (seizure free: Engel 1A, 26 subjects) and group NSZF 

(not seizure free: Engels 1B-4; 16 subjects). We used a control group of 42 subjects, paired for age 

and sex. 

All patients and controls performed a high-resolution MRI on a 3T Phillips Achieva Scanner, with 

spin echo DTI sequence. The DTI raw image was co-registered and corrected for eddy currents, 

motion artifacts and segmented using an automated atlas-based image method (multi-atlas label 

fusion –https://braingps.anatomyworks.org) that provides the fully segmented brain with 289 labels. 

For each subject, we selected 14 labels (based on previous studies and temporal lobe connections) to 

compare values of fractional anisotropy (FA) among three groups with a MANOVA test (with Tukey 

posthoc analysis running on SPSS22). 

 

Results: We performed two models of one-way MANOVAs; the first one with seven ipsilateral labels, 

and the second with seven contralateral labels (amygdala, hippocampus, medium cingulate gyrus, 

cingulum, pre-cuneus, corticospinal tract and body of the corpus callosum). 

In the ipsilateral analysis, there was a statistically significant difference between groups when 

considered the combined dependent variables (F (4,563)= 5.413; Wilks’ Lambda =0.441; partial eta 

squared = .296 p=0.05). In the contralateral analysis there was statistically significant difference 

between groups when considered the combined dependent variables (F (4,563)= 3.074; Wilks’ 

Lambda =,579; partial eta squared = .221, p=0,05). In both, the post-hoc tests showed statistical 

differences between patients and control group, but no significant differences between SZF and NSZF 

groups. While there were differences in all ipsilateral labels, in the contralateral analysis, only 

amygdala and body of the corpus callosum were different from controls. 

 

Discussion: The atlas-based image (ABA) method allowed us to compare regions of interest while 

avoiding voxel-wise multiple comparisons and increasing the signal-noise ratio. Compared to 

controls, we observed ipsilateral differences in all analyzed labels and contralateral amygdala and 

body of the corpus callosum. These findings suggest an extra-hippocampal damage in white matter 

bilaterally, that can be related to network recruitment during repeated seizures, or structural 

abnormalities related to underlying mechanisms of epileptogenesis. The comparative analysis of the 

SZF and NSZF groups did not reveal significant differences, which may be associated with the small 

number of subjects.  

 

Conclusion: The present work confirmed that are widespread bilateral microstructural abnormalities 

in the white matter of TLE patients (mainly ipsilaterally) when compared to a control group, 

suggesting a network mechanism involved in the pathogenesis of TLE. Our preliminary data did not 

allow us to distinguish the SZF for NSZF group.  
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