Combining mfVEP and VBM-OCT to Monitor the Topographic Correlation between
Smoldering Inflammation and Neurodegeneration in Progressive Multiple Sclerosis
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Background: A growing body of evidence suggests that chronic inflammation is a major factor of the
accumulated neurodegeneration and disability in the progressive phase of multiple sclerosis (MS). The visual
system can be used as a non-invasive platform to study neurodegeneration and inflammatory demyelination
and monitor their interaction as the disease progress. Neuronal/dendritic loss can be measured with optical
coherence tomography (OCT) at the macula, as thinning of ganglion cell layer/inner plexiform layer (GCIPL);
while inflammation/demyelination can be measured as prolonged latency in multi-focal visual evoked potential
(mfVEP). Since mfVEP separates the visual field into multiple channels, with the aids of voxel-based
morphometry (VBM), the GCIPL map can be divided into sectors corresponding to the mfVEP channels based
on their topological relationship and perform sector-to-channel correlations. Detailed investigations of the

topological relationships between inflammatory demyelination and neurodegeneration can be studied.

Methods: Two groups of newly diagnosed primary (PPMS, N = 16, age = 45.6 £ 11.1 yr, disease duration = 2.7
* 1.0 yr) and secondary progressive MS (SPMS, N=16, age = 47.5 £ 7.2 yr, disease duration = 14.0 + 8.8 yr,
progression duration = 1.7 £ 1.4 yr) and thirty healthy subjects were enrolled. Macula volume scans were
performed and the GCIPL map was segmented with Heidelberg Spectralis OCT, while mfVEP were recorded
with Accumap software. The GCIPL map were divided into sectors that correspond to the central 32 channels
of the mfVEP topologically. Sector-to-channel correlations were performed between the GCIPL thickness

calculated from OCT and the mfVEP parameters (amplitude and latency).

Results: The patient group showed significantly lower amplitude and higher latency compared with the healthy
controls. The amplitude of the PPMS group was positively correlated with the GCIPL thickness in sectors located
in the central and nasal macula. On the other hand, the latencies in both PPMS and SPMS groups were

negatively correlated with the GCIPL thickness, in both central and peripheral sectors.

Discussion and Conclusion: In the study, we enrolled patients with early-diagnosed progressive MS, to

demonstrate that even without acute inflammatory attack, longer latency of VEP was still found in the
progressive patients, implying ongoing chronic inflammation. Further, the delayed VEPs negatively correlated
with the neuronal/dendritic loss quantified as thinning of GCIPL, suggesting that continuous chronic
inflammation leads to neurodegeneration. The sector-to-channel correlation can be used to monitor

inflammatory neurodegeneration in vivo and to screen for potential drugs targeting this aspect.

Key words: OCT, VEP, MS, neurodegeneration



Reference: [1] Luessi F, Siffrin V, Zipp F. Expert Rev Neurother. 2012 Sep;12(9):1061-76; quiz 1077. [2] Petzold A, Balcer LJ, Calabresi PA, Costello F, Frohman
TC, Frohman EM, Martinez-Lapiscina EH, Green AJ, Kardon R, Outteryck O, Paul F, Schippling S, Vermersch P, Villoslada P, Balk LJ; ERN-EYE IMSVISUAL. Lancet
Neurol. 2017 Oct;16(10):797-812.[3] Malmgqvist L, De Santiago L, Fraser C, Klistorner A, Hamann S Doc Ophthalmol. 2016 Aug;133(1):41-8.



