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Dear editor,
Cerebral autosomal dominant arteriopathy with subcortical
infarcts and leukoencephalopathy (CADASIL) is the most com-
mon monogenic small vessel disease and presents various clinical
manifestations, however, chorea has rarely been manifested.
Here, we report the 66-year-old woman with genetic-confirmed
CADASIL presenting continuous chorea, and review movement
disorders associated with CADASIL.

A 66-year-old woman presented with generalized but asym-
metric involuntary movement, started 8 years ago. Symptoms
started in left toe, then spread into left ankle, orolingual area,
and minimally on right toe (Video 1). After six months of pro-
gression, symptoms remained stable for the 8 years. The move-
ment was brief, continuous, and irregular features, suggestive of
chorea. She denied taking D2 receptor-blocking agents. We
tried antipsychotics (haloperidol, risperidone), but symptom did
not improve. Detailed family history is unavailable, as both her
parents died, and she is an only child. Specifically, her mother
died at 60s of an ischemic stroke. The patient’s only son had no
cognitive or movement symptoms.

Brain MRI revealed confluent deep white matter
hyperintensity (WMH), including bilateral anterior temporal
lobe on FLAIR images (Fig. 1A–D). Mini-mental status exami-
nation score was 17/30, and a neuropsychological test revealed
mildly impaired executional, visuospatial, and memory function.
Laboratory findings were unremarkable including hyper/hypo-
glycemia, ceruloplasmin, syphilis markers, paraneoplastic anti-
bodies, or antiphospholipid markers. CAG repetition of HTT
gene was normal.

Sequence analysis of the NOTCH3 gene (NM_00435.2) iden-
tified a heterozygous mutation of c.1630C > T (R544C) in exon
11, which has been one of the most common NOTCH3
mutations in the Asian population,1 and previously classified as
“pathogenic/likely pathogenic”. The hexamethyl propylenamine
oxime (HMPAO) single photon emission computed tomography
(SPECT) showed the asymmetric perfusion defects in right
frontal cortex and diffuse reduction in bilateral basal ganglia and

thalamus (Fig. 1E, F). Finally, she was diagnosed with CADASIL,
presumed to be the etiology of her chorea.

CADASIL has a wide range of clinical manifestations although
movement disorders have rarely been reported.2 We reviewed
the previous literature that presents movement disorders in
CADASIL patients, with genetic or pathologic confirmation. To
our knowledge, a total of 20 patients have been reported
(Table S1.).

Parkinsonism is the most common, with 10 patients of vascu-
lar parkinsonism3–7 and two patients with clinical features of pro-
gressive supranuclear palsy.8,9 Ragno et al reported five separated
patients and a pair of monozygotic twins with levodopa-
unresponsive parkinsonian features.6,7 Ataxia was reported in five
cases, without cerebellar infarction.10–12

Hyperkinetic movement disorders are relatively rare. Two
cases of facial dystonia have been reported in a single family.13

Only one report described the vascular chorea in CADASIL, a
58-year-old female with asymmetric chorea on the left hand and
lip. MRI showed WMH in the internal and external capsule,
and FDG PET showed reduced right striatal uptake.14 However,
the NOTCH3 mutation of this case was not classified as a patho-
genic/likely pathogenic, and the skin biopsy was normal,
making the diagnosis of hemichorea after ischemic stroke
more likely.

There have been no reported movement disorders in
CADASIL Type 2 (autosomal dominant form of HTRA1 muta-
tion) and CARASIL (autosomal recessive form of HTRA1
mutation). While one case report described the altered gait or
postural tremor in a patient with CARASIL,15 it is uncertain that
these are caused by parkinsonism or ataxia due to many com-
orbidities (spasticity and spondylosis) in CARASIL.

Our case is the first genetically confirmed CADASIL case pre-
senting vascular chorea without lesion on basal ganglia or thala-
mus in MRI. Also, in ataxia associated with CADASIL,10–12

there were no MRI lesions in cerebellum, suggesting that strate-
gic infarct is not always necessary to produce a specific type of
movement disorder in CADASIL. Rather, our patient has severe
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striatal perfusion defect in brain SPECT, usually seen in the neu-
rodegenerative causes of chorea (Huntington’s disease, NBIA,
chorea-acanthocytosis),16 as opposed to striatal hypermetabolism
in acquired chorea (Sydenham’s chorea, antiphospholipid-related
syndrome, hyperthyroidism).17,18 In CADASIL patients with
other movement disorders, five patients (2 parkinsonism, 2 dystonia,
and 1 chorea) underwent metabolic imaging and all patients showed
hypometabolism on the striatum or cortices (Table S1.). We specu-
lated that vascular endothelial dysfunction in CADASIL may trigger
the hypoperfusion that precedes cerebral infarction, and striatal
hypometabolism may generate a disconnection of the cortico-
thalamo-striatal circuits, which leads to chorea.

Another point of interest is the absence of typical CADASIL
features, such as stroke or migraine, except for mild cognitive
impairment. Although uncertain, genotype–phenotype correla-
tion in CADASIL has been suggested, and previous reports also
described atypical features in patients with R544C mutation,
such as a low prevalence of migraine or stroke and frequent vas-
cular dementia.19 Additionally, one patient with the R544C
mutation had presented movement disorder (parkinsonism).5

Video 1. The patient presents involuntary movement mainly on
her left toe and ankle, and orolingual area, with minimal
involvement on right foot. The movement is characterized by
irregular, flowing features, suggestive of chorea. The chorea is
continuous during resting and walking. The patient provided
written informed consent for publication of this video.
Video content can be viewed at https://onlinelibrary.wiley.com/
doi/10.1002/mdc3.13847

Figure 1. Brain MRI images (A–D) and HMPAO SPECT images (E, F). FLAIR imaging revealed bilateral deep white matter (A, B) and anterior
temporal lesions (D). No hyperintense lesions were identified on external capsule. SPECT images revealed reduced perfusion on bilateral
striatum, thalamus (E), and asymmetric right frontal cortex (F) (arrows).
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This case highlights that chorea is a possible manifestation in
CADASIL. Clinicians should consider CADASIL as a differential
diagnosis of unexplained chorea, particularly if the characteristic
WMH is identified in MRI.
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Supporting Information
Supporting information may be found in the online version of
this article.
Supplemental Table S1. Literature review of movement

disorders in CADASIL patients. WMH, white matter
hyperintensity; BG, basal ganglia; FDG, fluorodeoxyglucose;
PET, positron emission tomography; MCI, mild cognitive
impairment; PSP, progressive supranuclear palsy; HMPAO, hex-
amethyl propylenamine oxime; SPECT, single photon emission
computed tomography
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