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Introduction 
 
Previous research has shown that quantifying structural tract damage yields important 
information beyond individual lesions. However, it is currently not feasible to visualize such 
pathology in a clinical setting in individual patients. To tackle this issue, we propose 
NICARA™, a novel connectome software to run automated processing pipelines and reports 
for individual patients.  
 
Method 
 
12 patients (with a wide range of disease durations and phenotypes) and 10 age matched 
healthy controls were included. All subjects underwent diffusion MRI as well as 
neuropsychological testing. NICARA™ (Biomax Informatics, https://nicara.eu) was used to 
assess structural connectomes running a customized automated processing pipeline using 
MrTrix3 and FreeSurfer/Cat12. ROIs were defined in accordance to the HCP_MMP_1.0 atlas 
and the Harvard-Oxford subcortical atlas. Lesion  were manually outlined, providing lesion 
locations and volumes. Automated tract analyses in NICARA were focused mainly on 
ipsilateral thalamo-cortical projections as well as interhemispheric projections between the 
sensorimotor cortices, given their known associations with cognitive and motor 
performance, respectively.  
 
Results 
 
In individual patients with medium severe EDSS scores, increased lesion load and/or long 
disease duration, profound reductions were common in structural connectivity of both 
ipsilateral thalamo-cortical projections, and interhemispheric  sensorimotor projections. 
Additionally, the frontal aslant tract, superior longitudinal fasciculus and cingulate bundles 
were also commonly affected. NICARA was also able to detect light reductions in tract 
integrity in individual patients with an EDSS of 0 and very few lesions. The automatically 
detected structural connectivity reductions were plausible as visibly co-localized with 
manually detected WM lesions. 
 



Discussion 
Using the NICARA pipeline connectome changes were detectable in this preliminary sample 
of patients, as well as in individual patients compared to controls. Structural connectivity 
changes closely mimicked clinical profiles, which might indicate that NICARA could be a 
valuable contribution beyond classical MRI techniques in the clinic. 
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