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Introduction: Surgical removal of mesial temporal lobe structures has been the leading treatment for 

refractory MTLE. This study aimed to evaluate postoperative changes of functional connectivity 

networks, integrating neural changes with surgical result. 

 

Materials and Methods: We performed a longitudinal study of 32 patients with unilateral 

hippocampal sclerosis, who underwent preoperative (before surgery)/postoperative (after 6 months 

of surgery) T1-weighted MRI and RS-fMRI acquired in a 3T scanner (Philips). Functional 

connectivity analysis was performed with UF²C toolbox (https://www.lniunicamp.com/uf2c), 

running within MATLAB/SPM12. After preprocessing, we generated individual matrices based on 

ROIs derived from a functional parcellation (70 ROIs from 12 functional networks).  

Finally, we used t-tests for comparisons between the groups of preoperative and postoperative images, 

to analyze possible changes between the 2 times. Analyses were reported with uncorrected alpha 

=0.01. 

 

Results: As preliminary results, we identified increased (red lines, Figure1) FC inter and intra-

networks on post-operative period compared to the preoperative period. As shown in the figure, we 

observed reduced connectivity (blue lines) involving a few number of networks on frontal lobes. 

 

                 

 

 

 

 
Abnormal Resting State Network Connectivity. 

Fig1. Altered connections between Pre (Group 1)  

and Postoperative (Group 2). The blue lines 

demonstrate diminished connectivity between pairs 

of ROIs; the dashed lines indicate connections with 

opposite correlation signal and the red line shows 

increased connectivity. The spheres represent 

different networks, and their sizes denote the degree 

of altered connectivity 

 

Discussion: Our preliminary results show postoperative increase of connectivity networks that 

involve not only the temporal lobe, but also the frontal, parietal and occipital lobes, confirming the 

hypothesis that dynamic processes after surgery affect the whole brain. Previous functional analysis 

studies found similar results, but their neuropsychological essence remains unclear. A further 

extension of the follow-up period may reveal whether the alteration represents a temporary 

compensation or a progressive construction.  

 

Conclusion: We demonstrated that functional connectivity analysis can reveal a reorganization of 

brains networks, suggesting that dynamic processes persist after the removal of the hippocampus. 

Our next step is to broaden the sample of patients in order to divide them into subgroups according 

to crisis management, analyze how these changes behave in the long term and establish its relation 

with the surgical outcome. 
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