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BACKGROUND: A previous network analysis of cerebral white matter in relapsing remitting multiple sclerosis (RRMS) patients
has shown reduced global and local network efficiency that correlated with clinical variables such as expanded disability status
scale (EDSS), disease duration and lesion load (1). Another study found altered gray and white matter neuroconnectivity in
early RRMS patients that is relevant to disease related tissue injury (2). In early RRMS patients, measures of clinical disability
such as EDSS are not sensitive enough as a predictor of later disability. Changes in the white matter network connectivity
could be a potential biomarker of disease progression.

OBJECTIVE: We hypothesize that early RRMS patients with low disability and high lesion load (LL), while compared with
controls, will have more profoundly reduced network efficiency than patients with similar levels of disability and low LL.
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In agreement with our hypothesis, when compared to controls, the high-LL group showed decreased global and local network
efficiency, with increased shortest path length (Figure 2). There were no differences between the low-LL group and controls.
Our results also revealed a significant correlation between lesion load and global network efficiency (p= -0.721, p= 0.019),
local network efficiency (p=-0.636, p= 0.048) and shortest path length (p= 0.721, p=0.019) in the high-LL group, but not in the
low-LL group. No correlation was found between EDSS and any network parameters in either early RRMS patient group.

DISCUSSION: In early RRMS patients with high lesion load, a more profound disruption of the global network and local
efficiency were observed with increased shortest path length between brain regions. These findings might be attributed to the
reduced communication efficiency between local (adjacent) nodes, i.e. short-range connections due to the presence of larger
lesions in high lesion load patients. Our study shows a significant disruption in the white matter networks at the very early
stages of the disease when patients have very low clinical disability. Our results build on previous studies of network
connectivity in RRMS patients that had a wider range of disability (1). Measures from the network analysis provide a unique
insight into the alterations of cerebral white matter connectivity, which is sensitive even in early RRMS patients with low
disability, and could be explored as a biomarker for disease progression.
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