@® Abstract Review ¢ EAN 2025

40

Glymphatic Dysfunction in Clinical Phenotypes of

Motor Neurone Disease

Authors: llaria Bottale,®* Edoardo Gioele
Spinelli,""® Silvia Basaia,' Alma Ghirelli,"®
Tommaso Russo,?? Elisa Canu,* Veronica Castel-
novo,' Paride Schito,® Yuri Falzone,?

Federica Agosta,” *Massimo Filippi'®

1. Neuroimaging Research Unit, Division
of Neuroscience IRCCS San Raffaele
Scientific Institute, Milan, Italy

2. Vita-Salute San Raffaele University,
Milan, Italy

3. Neurology Unit, IRCCS San Raffaele
Scientific Institute, Milan, Italy

4. Neurophysiology Service, IRCCS San
Raffaele Scientific Institute, Milan, Italy

5. Neurorehabilitation Unit, IRCCS San
Raffaele Scientific Institute, Milan, Italy

*Correspondence to filippi.massimo@hsr.it

Disclosure: Agosta has received research support
for the present manuscript from the Italian
Ministry of Health (IMH), Italian Ministry of
University and Reseach (IMUR), Fondazione
Italiana di Ricerca per la SLA (AriSLA), the
European Research Council (ERC), the EU Joint
Programme — Neurodegenerative Disease
Research (JPND), and Foundation Research on
Alzheimer Disease (France); and speaker
honoraria from Biogen Idec, Roche, Eli Lilly, and
GE Healthcare. Filippi serves as Editor-in-Chief

of the Journal of Neurology, and Associate Editor
of Human Brain Mapping, Neurological Sciences,
and Radiology; has received compensation for
consulting services from Alexion, Almirall, Biogen,
Merck, Novartis, Roche, and Sanofi; research sup-
port from Biogen Idec, Merck-Serono,

Novartis, Roche, the Italian Ministry of Health, the
Italian Ministry of University and Research, and
Fondazione Italiana Sclerosi Multipla; payment
for scientific direction of educational events for
Biogen, Merck, Roche, Celgene, Bristol Myers
Squibb, Eli Lilly, Novartis, and Sanofi-Genzyme;
payment for speaking activities from Bayer,
Biogen, Celgene, Chiesi ltalia, Eli Lilly, Genzyme,
Janssen, Merck-Serono, Neopharmed Gentili,
Novartis, Novo Nordisk, Roche, Sanofi, Takeda,
and Teva; and has participated in advisory boards
for Alexion, Biogen, Bristol Myers Squibb, Merck,
Novartis, Roche, Sanofi, Sanofi-Aventis,
Sanofi-Genzyme, and Takeda. The other

authors have declared no conflicts of interest.

Acknowledgements: The authors would like to
thank Professor Massimo Filippi, Professor
Federica Agosta, Doctor Edoardo Gioele Spinelli,
and the Neuroimaging Research Unit at San
Raffaele Hospital in Milan for their support.

Keywords: Amyotrophic lateral sclerosis,
diffusion tensor imaging analysis along the
perivascular space (DTI-ALPS), glymphatic
system, motor neurone diseases (MND),
neuroimaging, proteinopathy, transactive
response DNA binding protein 43 (TDP-43), white
matter damage.

Citation: EMJ Neurol. 2025;13[1]:40-41.
https://doi.org/10.33590/emjneurol/AMYA2154

BACKGROUND AND AIMS

Converging evidence supports a key
pathogenic role of the glymphatic system

in the accumulation of pathological
aggregates in several proteinopathies,
including amyotrophic lateral sclerosis and
other motor neurone diseases (MND). This
study aimed to verify glymphatic function
impairment utilising diffusion tensor imaging
analysis along the perivascular space
(DTI-ALPS), explore its clinical correlations
in MND phenotypes, and evaluate the
relationship between glymphatic dysfunction
and white matter (WM) damage.'

METHODS

Fifty-seven patients with MND (41 with
amyotrophic lateral sclerosis, seven with
lower motor neuron presentations, and nine
with upper motor neuron presentations)
and 32 age- and sex-matched healthy
controls underwent 3 Tesla brain MRI,
including DTI sequences. The authors
obtained DTI-ALPS index from each
individual, evaluating its relationship with
measures of motor and cognitive disability,
site of symptom onset, cognitive status,
genetic status, and fractional anisotropy of
WM tracts. Comparisons between groups
were evaluated using ANCOVA models,
which were age- and sex-adjusted. Partial
correlations with clinical and cognitive
measures were also tested.
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Figure 1: Group comparisons of diffusion tensor imaging analysis along the perivascular space index between
healthy controls and amyotrophic lateral sclerosis with bulbar or spinal onset.
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SUDEP: sudden unexpected death in epilepsy.

RESULTS

CONCLUSION

Patients with MND exhibited significantly
reduced DTI-ALPS index values compared
to healthy controls (p<0.001). Patients with
bulbar onset had lower DTI-ALPS values
than those with spinal onset (p=0.046), as
shown in Figure 1. Similar DTI-ALPS values
were found across all MND phenotypes,
with no effect of cognitive diagnosis or
genetic status on these values. Significant
correlations were identified between
DTI-ALPS and disease duration (r=—0.30;
p=0.03), and significantly lower values

of DTI-ALPS were observed in patients
presenting insomnia, compared to those
without sleep disturbances (p=0.004). The
authors assessed the relationship between
DTI-ALPS index values and WM integrity,
revealing significant positive correlations
with fractional anisotropy in the anterior
corona radiata (r=0.31; p=0.02) and the body
of the corpus callosum (r=0.37; p=0.049).

This study confirms the presence of
glymphatic dysfunction across MND
phenotypes, with greater impairment
observed in bulbar-onset cases, patients
with longer disease duration, and those
experiencing more pronounced sleep
disturbances. These findings support a
potential pathogenic role of glymphatic
failure in the accumulation of transactive
response DNA binding protein 43 (TDP-
43) proteinopathy in MNDs. Moreover, the
observed positive correlations between
DTI-ALPS indices and WM integrity
suggest that glymphatic dysfunction
may contribute to or reflect the extent

of WM damage in these patients.
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