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Introduction: Functional connectivity (FC) studies in temporal lobe epilepsy (TLE) have revealed 

several alterations in brain resting state (RS) networks, mainly in the Default Mode Network (DMN). 

However, FC is unable to establish causal connections [1]. Thus, we investigated effective connectivity 

between DMN and hippocampi in TLE (with unilateral hippocampal sclerosis), using Dynamic 

Causal Modeling (DCM), which reveals causal relationships between regions. 

Materials and Methods: We analyzed 3T RS-fMRI from 43 Left TLE (LTLE), 43 Right TLE 

(RTLE) and 62 controls (balanced for age and gender). To compare causal interactions between 

BOLD time-series from DMN and hippocampi, we performed DCM analyses with Bayesian approach 

[2] on MATLAB2014/SPM12 (www.fil.ion.ucl.ac.uk). The chosen model included bilateral 

intraparietal cortex, hippocampi, middle prefrontal cortex and precuneus [3]. To evaluate the 

robustness of the selected models, 1000 times k-fold cross-validation were performed, selecting 

randomly and excluding 5 subjects from the model selection. These analyses allowed us to confirm 

the robustness and stability of our model by removing subjects. 

Results: Compared to controls, DCM 

analysis showed preserved patterns of 

ipsilateral hippocampal connections 

for both LTLE and RTLE, with 

abnormalities on contralateral 

connections. While LTLE presented 

increased connections between DMN 

and right hippocampus (R-hip), RTLE 

patients displayed reduced connections 

between left hippocampus (L-hip) and 

DMN, (p<0.05). The k-fold cross-

validation confirmed the results: for L-

hip and R-hip on controls, the chosen 

models were selected 1000/1000 and 

807/1000 respectively; for LTLE the 

models were selected 1000/1000 for 

both hippocampi, and for the RTLE the 

chosen models were selected 773/1000 

(L-hip) and 900/1000 (R-hip). 

Discussion/conclusion: These results 

suggest that both LTLE and RTLE 

patients presented abnormal effective 

interactions between DMN and 

hippocampus; markedly, contralateral 

hippocampus displayed the core of 

dysfunctions. Further investigation is 

necessary to evaluate the impact of such 

dysfunction on cognition and other 

brain regions. 
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