
and mild cervical dystonia were also present. Brain magnetic
resonance imaging (age 7 years) disclosed T2 white matter
hyperintensity at the posterior limb of the internal capsule.
Twenty-four years later, T2* hypointensities of the pallida,
substantia nigra, and dentate nucleus were also identified
(Fig. 1). An exhaustive investigation was performed
(Supporting Information Data S1), with genetic diagnosis
being achieved by a next-generation sequencing multigene
panel based on whole-exome sequencing (WES).
This case consubstantiates the complexity of de novo

SPAST variants, broadening their phenotype spectrum to
include delayed motor milestones, together with early cerebel-
lar signs, fulfilling criteria for nonprogressive congenital
ataxia,2 her initial clinical diagnosis. After a period of slow
(although ongoing) motor acquisitions, as seen in non-
progressive congenital ataxia, it was only in the eighth year of
life that pyramidal signs emerged. In most series, spastic para-
plegia occurred at a much earlier age.1,3 Further reports will
be important to clarify whether this was an anecdotal clinical
feature in our patient or if HSP-SPAST is being under-
recognized in case late-emergent pyramidal signs. Interest-
ingly, despite a severe phenotype, normal imaging has usually
been described.1,3,4 In our patient, magnetic resonance imag-
ing initially suggested a metabolic disorder and, later, brain
iron accumulation, posing an additional challenge. The WES-
based multigene panel was crucial for diagnosis, after three
decades of investigation. Interestingly, the p.Arg499His vari-
ant found in our patient was also frequent (16/40 cases) in
the cohort reported by Mo et al.1 Given the genomic context,
deamination of a methylated CpG may constitute a suitable
explanation for this recurrent de novo variant.
To conclude, we wish to highlight the atypical features and

emphasize the observation by Mo et al1 of de novo HSP-SPAST
as a complex disorder, with p.Arg499His being the most fre-
quent de novo variant and advanced paternal age a possible risk
factor. Use of WES-based panels in clinical practice shortens
time to diagnosis, decreases unnecessary investigation, and con-
tributes to phenotypic expansion of neurological disorders.
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Since the publication of our report,1 we have evaluated
10 additional children and young adults with de novo vari-
ants in SPAST (Table 1). The rapid detection of these cases,
some through reanalysis of existing cohorts, supports the
observation that de novo SPAST variants are likely under-
recognized in children with early-onset complex hereditary
spastic paraplegia (HSP). The case presented by Dam�asio et al
highlights the important notion that atypical symptoms,
including ataxia and other cerebellar signs, can precede pyra-
midal signs in children with complex HSP. This has been
noted in multiple cases and cohorts of autosomal dominant2,3

and recessive forms,4,5 and it underscores the phenotypic plei-
otropy seen in HSP. These findings demonstrate the impor-
tance of careful phenotyping through longitudinal natural
history studies.
Notably, our follow-up cohort spans a broader age range

and includes older individuals (3.8–32.8 years). All individ-
uals received an initial diagnosis of cerebral palsy, usually
before referral to a tertiary care center, underlining that
SPAST-associated HSP is a common genetic mimic of cerebral
palsy.6

The neuroimaging findings in the case discussed by
Dam�asio et al deserve further exploration in well-
characterized cohorts of older individuals with de novo
SPAST-HSP. Although abnormalities on brain magnetic reso-
nance imaging were found only in a small subset of the initial
cohort,1 and none of the additional 10 patients, our studies
are limited because of the unavailability of serial imaging for
most patients, and the fact that almost all brain magnetic res-
onance scans were obtained during early childhood. Longitu-
dinal imaging studies in adults with de novo SPAST-HSP are
needed.
We thank Dam�asio et al for their observation and agree

that careful phenotyping is crucial to establishing the pheno-
typic spectrum of HSP caused by de novo variants in SPAST.
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Cholinergic Nucleus
4 Degeneration in Isolated
Rapid Eye Movement Sleep
Behavior Disorder: One Piece

of the Puzzle

We read with interest the article by Tan et al.1 that describes
how patients with isolated REM sleep behavior disorder
(iRBD) have reduced gray matter density in the cholinergic
nucleus 4 (Ch4) compared with healthy individuals. This atro-
phy was linked to a lower performance in working memory,
which agrees with a previous study from our group that
found that only patients with iRBD with concomitant mild
cognitive impairment (MCI) had left Ch4 atrophy compared
with healthy individuals,2 although no correlation was found
between Ch4 atrophy and cognitive functions.

Most patients with iRBD will develop a manifest
synucleinopathy, with approximately half being diagnosed
first with Parkinson’s disease and the other half being diag-
nosed first with dementia with Lewy bodies (DLB).3 MCI
affects more than a third of patients with iRBD and is related
to a higher risk of developing DLB in this population.3,4 The
heterogeneous clinical presentation and progression of symp-
toms in patients with iRBD suggest that different neurodegen-
erative pathways are involved.
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