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Dear Editor,

Multiple sclerosis (MS) is an autoimmune inflammatory disease that mostly affects the
cerebral white matter.' Cerebral autosomal dominant arteriopathy with subcortical infarcts
and leukoencephalopathy (CADASIL) is a hereditary degenerative disease that also involves
the cerebral white matter. The clinical features and pathophysiology of CADASIL differ from
those of MS; nevertheless, CADASIL always needs to be differentiated from MS because of
the similarity in their magnetic resonance imaging (MRI) findings. We experienced an MS
case with a neurogenic locus notch homolog protein 3 (NOTCH3) gene mutation. The pa-
tient had a family history of CADASIL, and it was particularly interesting that brain MRI
presented findings that were characteristic of both MS and CADASIL.

An 18-year-old female presented with sudden right facial palsy. She was healthy and had
no prior history of any specific disease or medication. Her mother had been diagnosed with
CADASIL with a NOTCH3 gene mutation and presented with stroke and dementia.

The initial vital signs of the patient were normal, and a neurological examination revealed
peripheral right facial palsy. She did not present with migraine, memory disturbances, or
personality changes.

Brain MRI revealed multiple high signal intensities in both the periventricular white mat-
ter and infratentorial areas, including the right pontine tegmentum, the right cervicomedul-
lary junction, and the left middle cerebellar peduncle and cerebellum (Fig. 1A-C). Low sig-
nal intensities were observed in the same areas in T1-weighted images. Some of the lesions
were positive for the central vein sign. Non- and contrast-enhanced lesions also presented
simultaneously, some of which showed peripheral enhancement in the form of an open
ring (Fig. 1D and E). The patient exhibited confluent fluid-attenuated inversion recovery
(FLAIR) hyperintense lesions in the bilateral anterior temporal lobes without external cap-
sule lesions (Fig. 1F and G). No MRI abnormalities in the bilateral optic nerves or spine
were noted (Fig. 1F).

A serum antibody assay for aquaporin-4 and myelin oligodendrocyte glycoprotein was
negative. Cerebrospinal fluid (CSF) test results were normal, with a cell count of 0, protein
level of 27.2 mg/dL, and CSF/serum glucose ratio of 62/118. The CSF was positive for oligo-
clonal bands (OCBs), and the IgG index was 0.58. She also had a heterozygous pathological
variant with ¢.328C>T (p.Argl10Cys) in the NOTCH3 gene, which had also presented in
her mother.

The patient was diagnosed with MS with a NOTCH3 gene mutation and treated using
dimethyl fumarate. There was no recurrence during the 8-month follow-up period.

MRI findings suggestive of MS in this case included high signal intensity on FLAIR im-
ages, low signal intensity on T1-weighted images, and abnormal enhancement on gadolini-
um-enhanced images in the periventricular white matter, callososeptal interface, and in-
fratentorial area.” Open ring enhancement is a relatively specific sign for demyelination and
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Fig. 1. Brain magnetic resonance imaging of the case. A-H: T2-weighted image shows high intensity signal lesions in the (A) right pontine tegmen-
tum (arrowhead), (B) right cervicomedullary junction (arrowhead), and (C) left cerebellar hemisphere (arrowhead). (D) FLAIR image shows periven-
tricular ("Dawson'’s fingers") and other white-matter lesions, some of which are positive for the central vein sign (arrowheads). (E) Postcontrast T1-
weighted image shows the simultaneous presence of non- and contrast-enhanced lesions (arrows), some with the open ring sign (arrowhead). (F)
FLAIR image shows no abnormal findings in the bilateral optic nerves (arrows). Confluent hyperintensities in the bilateral anterior temporal lobes
(arrowheads). (G) No abnormal lesions in the bilateral external capsule areas. (H) FLAIR image of the mother (with CADASIL) presents similar bilat-
eral anterior temporal lobe hyperintensities. FLAIR, fluid-attenuated inversion recovery.

is particularly common in MS. The lesions were perpendicu-
lar to the lateral ventricle, and the central vein sign was posi-
tive in most of the plaques, which supported a perivenular dis-
tribution, and therefore the possibility of MS.?

The subtle lesion in the right pontine tegmentum was symp-
tomatic. Peripheral facial palsy is not commonly observed in
patients with MS, and some cases like the present one present
with ipsilateral pontine tegmentum lesions on brain MRI,
while others have no lesions in the pons. Most of the remain-
ing lesions are often asymptomatic and so are incidentally
discovered during brain MRIL*

While the patient only experienced had one episode of fa-
cial palsy, the brain MRI findings satisfied the dissemination
in space and time diagnostic criteria for MS because gadolin-
ium-enhanced and nonenhanced lesions were simultaneously
detected in multiple locations in a single scan. A positive CSF
OCB was also an abnormal finding that supported the MS di-
agnosis in this case.

White-matter hyperintensities in the bilateral anterior tem-
poral lobes and deep white matter are radiological findings
that are suggestive of CADASIL, but they are not exclusive to
the disease.” Because the patient was an asymptomatic carrier

202 J Clin Neurol 2023;19(2):201-203

of the NOTCH3 gene mutation and other MRI features in-
dicative of CADASIL were absent, such as white-matter hy-
perintensities in the external capsule, lacunes, and cerebral
microbleeds, it was debatable whether the anterior temporal
lobe lesions were due to MS. However, since lacunes tend to
appear later in life, microbleeds are correlated with age, and
external capsule lesions (though frequent) are not observed
in all CADASIL cases.®” Even with no family history of CA-
DASIL and with clinical, CSE, and radiological findings sug-
gestive of MS, the presence of hyperintensities in the anterior
temporal lobe or external capsular and unexpected cerebral
microbleeds warrants consideration of a diagnostic workup
for CADASIL.

Some authors have considered the acute inflammatory neu-
rological manifestations in CADASIL to represent inflamma-
tory CADASIL; however, there is currently no evidence to
support this since MS is very rare in patients with NOTCH3
pathological variants. It may be notable that our case seemed
to differ from those in previous reports due to the positive
CSF OCBs, symptomatic peripheral facial nerve palsy, and
more-distinct characteristic features of MS, including open-
ring-type gadolinium enhancement and the central vein sign.*



The MRI findings of the mother were typical of CADASIL,
including lacunar infarcts, microbleeds, white-matter hyper-
intensities in the bilateral anterior temporal lobes, and deep
and periventricular white matter (Fig. 1H).® Notably, no ex-
ternal capsule hyperintensities were observed. Although most
MRI lesions in young patients remain suggestive of MS, the
number of MRI lesions suggestive of CADASIL may increase
as the patient gets older.

Ethics Statement

The study was reviewed and approved by the Institution Review Board of
Haeundae-Paik Hospital Hospital (IRB No. 2022-04-027), and written in-
formed consent was obtained from patient.

Availability of Data and Material
The datasets generated or analyzed during the study are available from the
corresponding author on reasonable request.

ORCID iDs

Ho-Joon Lee https://orcid.org/0000-0003-0831-6184
Kyong Jin Shin https://orcid.org/0000-0003-1349-1913
Yeonah Kang https://orcid.org/0000-0002-5078-3213
Seong-11 Oh https://orcid.org/0000-0002-8067-2135
Author Contributions

Conceptualization: Kyong Jin Shin. Data curation: Yeonah Kang. Formal
analysis: Ho-Joon Lee, Yeonah Kang. Investigation: Kyong Jin Shin. Valida-
tion: Ho-Joon Lee, Kyong Jin Shin, Seong-Il Oh. Visualization: Ho-Joon
Lee, Yeonah Kang. Writing—original draft: Ho-Joon Lee. Writing—review
& editing: Kyong Jin Shin, Seong-I1 Oh.

Conflicts of Interest

Kyong Jin Shin, a contributing editor of the Journal of Clinical Neurology,
was not involved in the editorial evaluation or decision to publish this arti-
cle. All remaining authors have declared no conflicts of interest.

wnae JCN I

Funding Statement

None

w

w

~

REFERENCES

. Kim W, Zandond ME, Kim SH, Kim HJ. Oral disease-modifying ther-

apies for multiple sclerosis. J Clin Neurol 2015;11:9-19.

. Igra MS, Paling D, Wattjes MP, Connolly DJA, Hoggard N. Multiple

sclerosis update: use of MRI for early diagnosis, disease monitoring
and assessment of treatment related complications. Br ] Radiol 2017;
90:20160721.

. Maggi P, Absinta M, Sati P, Perrotta G, Massacesi L, Dachy B, et al. The

“central vein sign” in patients with diagnostic “red flags” for multiple
sclerosis: a prospective multicenter 3T study. Mult Scler 2020;26:421-
432.

. Fukazawa T, Moriwaka F, Hamada K, Hamada T, Tashiro K. Facial

palsy in multiple sclerosis. J Neurol 1997;244:631-633.

. Orhan Varoglu A, Baysal B, Goren U. A case of atypical multiple scle-

rosis mimicking cerebral autosomal dominant arteriopathy with sub-
cortical infarcts and leukoencephalopathy syndrome. Cureus 2021;
13:e12508.

. Dichgans M, Holtmannspotter M, Herzog J, Peters N, Bergmann M,

Yousry TA. Cerebral microbleeds in CADASIL: a gradient-echo mag-
netic resonance imaging and autopsy study. Stroke 2002;33:67-71.

. Singhal S, Rich P, Markus HS. The spatial distribution of MR imaging

abnormalities in cerebral autosomal dominant arteriopathy with sub-
cortical infarcts and leukoencephalopathy and their relationship to
age and clinical features. AJNR Am ] Neuroradiol 2005;26:2481-2487.

. Schiess N, Huether K, Szolics M, Agarwal G, El-Hattab AW, Sathe S.

Multiple sclerosis or “inflammatory CADASIL?”: case report and re-
view of the literature. Clin Neurol Neurosurg 2018;173:196-199.

www.thejen.com 203



