Hippocampal volume relates to white matter integrity and episodic memory in Multiple Sclerosis
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Target Audience: This work is of interest to researchers studying Multiple Sclerosis, DTI, and volumetric analysis.

Introduction: Recent research of the demyelinating disorder Multiple Sclerosis (MS) has focused on the role of hippocampal atrophy and
demyelination in the loss of cognitive abilities. Hippocampal volume loss has been found to correlate with measures of episodic memory [1], and
demyelinated hippocampi show decreased synaptic density and molecular changes hypothesized to underlie memory loss [2]. The current study
compares hippocampal atrophy to episodic memory measures and to diffusion measures of the fornix, the largest efferent white matter tract from the

hippocampus.
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Corrected hippocampal volume was compared between patients and controls
using an unpaired t-test and was compared with measures of episodic memory
and with fornicial diffusion measures used Pearson correlations.

Table 1. Correlation of hippocampal volume with fornicial DTI measures.

Results: Corrected hippocampal volume was not different between patients and controls. In patients, all DTI measures were significantly correlated
with hippocampal volume (Table 1), while no correlations reached significance in controls. In patients, performance on the BVMT-R was
significantly correlated with hippocampal volume bilaterally (Figure), while there was no correlation with the CVLT. One patient was removed from
the cognitive measures analysis due to cognitive scores that fell more than 2.5 standard deviations outside of the mean. Controls showed no
correlation between hippocampal volumes and cognitive measures.

Discussion and conclusion: Though we found no between-group differences in overall hippocampal volume, measures of white matter integrity in
the fornix and a measure of episodic memory were related to hippocampal volume only in patients. This bolsters the argument that hippocampal
pathology contributes to memory loss in MS. The current patient sample has relatively low disease burden, and we expect that with the addition of
subjects with a greater degree of cognitive impairment we would see both a significant hippocampal volume loss and a significant relationship
between CVLT performance and hippocampal volume.
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