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【 CASE REPORT 】

Bilateral Middle Cerebellar Peduncle Sign in a Patient with
Cerebral Autosomal Dominant Arteriopathy with

Subcortical Infarcts and Leukoencephalopathy and
Coronavirus Disease 2019

Akihiko Mitsutake 1, Yuto Sakai 1, Yoko Tsuboyama 1, Yusuke Baba 1, Akira Arakawa 2,

Yuko Saito 2, Manabu Tsumoto 3, Shigeru Ikeda 4 and Nobue K. Iwata 1

Abstract:
A 59-year-old man without risk factors for atherosclerosis was diagnosed with coronavirus disease 2019

(COVID-19). Four days later, he developed dysarthria and gait disturbance. Neurological examination re-

vealed slurred speech, ataxia, and mild cognitive decline. Brain magnetic resonance imaging revealed multi-

ple infarcts in the bilateral middle cerebellar peduncles and leukoencephalopathy, indicating the diagnosis of

cerebral autosomal dominant arteriopathy with subcortical infarcts and leukoencephalopathy (CADASIL). Ge-

netic testing confirmed a pathogenic NOTCH3 variant (c.505C>T, p.Arg169Cys) (NM_000435.3). A skin bi-

opsy supported the diagnosis. He was treated with cilostazol and after three months of rehabilitation, he re-

gained an independent walking ability. COVID-19 increases the risk of ischemic stroke in CADASIL pa-

tients, with bilateral middle cerebellar peduncle infarctions being notable in the present case.
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Introduction

Infection with severe acute respiratory syndrome coro-

navirus 2 (SARS-CoV-2), the virus responsible for coronavi-

rus disease 2019 (COVID-19), has been associated with

various neurological disorders, including Guillain-Barré syn-

drome, encephalitis, and cerebrovascular diseases (1). Re-

cently, there has been an increase in cases where patients

with cerebral autosomal dominant arteriopathy with subcor-

tical infarcts and leukoencephalopathy (CADASIL) develop

acute cerebral infarction following COVID-19 (2-10).

We herein report a patient with CADASIL who developed

acute cerebral infarction, including the bilateral middle cere-

bellar peduncles (MCPs), after COVID-19 infection.

Case Report

The patient is a 59-year-old man with no history of mi-

graine or risk factors for atherosclerosis. He developed a fe-

ver and sore throat but did not exhibit any respiratory symp-

toms. Shortly thereafter, the patient was diagnosed with

COVID-19. Four days after his COVID-19 diagnosis, he ex-

perienced dysarthria, which progressively worsened over the

next few days. Four days after the onset of dysarthria, he

developed gait disturbance. The patient was then referred to

our hospital for further evaluation.

Neurological examination revealed dysarthria, ataxia in

the trunk and limbs, and mild cognitive decline. He had no

history of migraines. His Mini-Mental State Examination

score was 24 out of 30, and his Frontal Assessment Battery

score was 9 out of 18. The Wechsler Adult Intelligence
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Figure　1.　Brain magnetic resonance imaging (MRI) findings of the present case. Brain MRI per-
formed when the patient developed gait disturbance showed bilateral middle cerebellar peduncle 
hyperintensity on diffusion-weighted images (A) with a reduced apparent diffusion coefficient (B), 
consistent with acute infarction. These lesions were also hyperintense on fluid-attenuated inversion 
recovery (FLAIR) images, and scattered acute multifocal ischemic lesions were observed in the cere-
bral white matter (D). Furthermore, widespread hyperintensities were observed on FLAIR images in 
the cerebral white matter, including the external capsule, frontal white matter (E), and temporal 
poles (C).

Scale Fourth Edition showed a full-scale IQ of 70, with sub-

test scores of 92 for verbal comprehension, 75 for percep-

tual reasoning, 79 for working memory, and 54 for process-

ing speed.

Routine blood test results were unremarkable. The D-

dimer levels were not increased. Tests for antinuclear anti-

bodies, antiphospholipid antibodies, and antineutrophil cyto-

plasmic antibodies were negative. Cerebrospinal fluid exami-

nation showed a cell count of 1/μL and a mildly elevated

protein level of 54 mg/dL. Brain magnetic resonance imag-

ing (MRI) showed multiple infarcts, including bilateral

MCPs, on diffusion-weighted imaging. In addition, wide-

spread hyperintensities were observed on fluid-attenuated in-

version recovery (FLAIR) images in the cerebral white mat-

ter, including the external capsule, frontal white matter, and

temporal poles (Fig. 1). Magnetic resonance angiography

and carotid ultrasonography revealed no signs of stenosis. A

Holter electrocardiogram did not detect any arrhythmia.

The presence of multiple subcortical infarcts, including

those in the temporal poles, suggests the diagnosis of CA-

DASIL. Genetic analysis of NOTCH3 identified a heterozy-

gous c.505C>T (p.Arg169Cys) variant (NM_000435.3),

which is classified as pathogenic in ClinVar. A skin biopsy

showed granular osmiophilic materials within the basement

membrane of the vascular smooth muscle cells (Fig. 2).

These results confirmed the diagnosis of CADASIL.

After three months of antiplatelet therapy and rehabilita-

tion, the patient’s symptoms improved. He became able to

walk without assistance and was discharged.

Discussion

COVID-19 has been associated with cerebrovascular dis-

eases, including acute ischemic stroke (1). Furthermore, it

has been observed to increase the risk of acute ischemic

stroke in patients with CADASIL (Table) (2-10). In these

cases, COVID-19 was generally mild. Notably, 6 of 11 pa-

tients were diagnosed with CADASIL for the first time fol-

lowing the development of acute cerebral infarction.

The increased risk of acute ischemic stroke in patients

with CADASIL may be attributable to microvascular throm-

bosis. This thrombosis can result from SARS-CoV-2 invad-

ing endothelial and smooth muscle cells via the angiotensin-

converting enzyme 2 receptor, leading to endothelial dys-

function and subsequent vascular injury (2, 11, 12). In addi-

tion, COVID-19 can disrupt the renin-angiotensin system,

causing hypoperfusion and dysregulation of cerebral blood

flow. These changes increase the vulnerability of watershed

regions in the brain (2, 13).

In the present case, infarction in the bilateral MCPs was a

characteristic finding. Typically, bilateral MCP lesions result

from conditions such as multiple system atrophy, osmotic

demyelination syndrome, Wernicke’s encephalopathy, poste-

rior reversible encephalopathy syndrome, adrenoleukodystro-

phy, and fragile X-associated tremor/ataxia syndrome. Bilat-

eral MCP infarction is rare in CADASIL (14). However, two
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Figure　2.　In the skin biopsy, granular osmiophilic materials were observed within the basement 
membrane of vascular smooth muscle cells. Scale bar=2 μm (A). A higher-magnification image of the 
rectangular area in A is provided with a scale bar=500 nm (B).

Table.　COVID-19-related Acute Ischemic Stroke in Patients with CADASIL.

No. Age Sex
Onset after 

COVID-19

Diagnosis of 

CADASIL
DWI hyperintensities

Variant in 

NOTCH3
References

1 38 F 7 days After COVID-19 Bilateral centrum semiovale and 

corona radiata

p.Arg90Cys (2)

2 37 F Asymptomatic Before COVID-19 Right pons p.Tyr1021Cys (3)

3 45 F 14 days After COVID-19 Bilateral centrum semiovale and 

corona radiata

Not specified (4)

4 40s F 9 days After COVID-19 Bilateral frontoparietal white matter Not specified (5)

5 60 F 15 days Before COVID-19 Left corona radiata p.Arg332Cys (6)

6 28 M Asymptomatic After COVID-19 Bilateral centrum semiovale Not specified (7)

7 64 M 3 days After COVID-19 Bilateral corona radiata Not specified (8)

8 30 F 10 days After COVID-19 Bilateral centrum semiovale p.Cys440Trp (9)

9 58 F 7 days Before COVID-19 Bilateral centrum semiovale, genu of 

the corpus callosum

p.Tyr150Cys (10)

10 47 M 9 days Before COVID-19 Bilateral centrum semiovale, genu of 

the corpus callosum, bilateral MCPs

p.Arg90Cys (10)

11 40 M 11 days Before COVID-19 Bilateral centrum semiovale, bilateral 

MCPs

p.Cys108Arg (10)

12 59 M 4 days After COVID-19 Bilateral centrum semiovale, bilateral 

MCPs

p.Arg169Cys The present 

case

COVID-19: coronavirus disease 2019, CADASIL: cerebral autosomal dominant arteriopathy with subcortical infarcts and leukoencephalopathy, 

DWI: diffusion-weighted imaging, M: male, F: female, MCPs: middle cerebellar peduncles

cases of bilateral MCP lesions in patients with both COVID-

19 and CADASIL have recently been reported (10). The

MCP is mainly supplied by the anterior inferior cerebellar

artery (AICA) but also receives blood supply from the supe-

rior cerebellar artery, which is connected to the terminal

branches of the AICA. Consequently, the MCP is considered

a watershed region between these two arteries (15). While

watershed infarction is not common in CADASIL (16), it

may occur in patients with both COVID-19 and CA-

DASIL (10). The present case provides additional support

for the hypothesis that COVID-19 can increase the risk of

watershed infarction.

In conclusion, when evaluating a patient with COVID-19

who presents with bilateral MCP lesions, it is essential to

consider the possibility of acute cerebral infarction and

check for underlying medical conditions, such as CADASIL.

This study was approved by the Institutional Review Board of

the International University of Health and Welfare. The patient

provided his written informed consent for this conduct of this

study and the publication of its findings.

The authors state that they have no Conflict of Interest (COI).

Financial Support
This study was supported by JSPS KAKENHI Grant Number

JP16H06277 (CoBiA), Grants-in-Aid from the Research Com-

mittee of CNS Degenerative Diseases, Research on Policy Plan-

ning and Evaluation for Rare and Intractable Diseases, Health,

Labour and Welfare Sciences Research Grants, the Ministry of

Health, Labour and Welfare, Japan (Grant No. 20FC1049), and

AMED JP21wm0425019.



Intern Med 64: 1263-1266, 2025 DOI: 10.2169/internalmedicine.4826-24

1266

References

1. Qureshi AI, Baskett WI, Huang W, et al. Acute ischemic stroke

and COVID-19: an analysis of 27 676 patients. Stroke 52: 905-

912, 2021.

2. Williams OH, Mohideen S, Sen A, et al. Multiple internal border

zone infarcts in a patient with COVID-19 and CADASIL. J Neu-

rol Sci 416: 116980, 2020.

3. Trifan G, Hillmann M, Testai FD. Acute stroke as the presenting

symptom of SARS-CoV-2 infection in a young patient with cere-

bral autosomal dominant arteriopathy with subcortical infarcts and

leukoencephalopathy. J Stroke Cerebrovasc Dis 29: 105167, 2020.

4. Rajendran I, Natarajan MD, Narwani P, Alzouabi O, Kawafi K,

Khanna N. A case of cerebral autosomal dominant arteriopathy

with subcortical infarcts and leukoencephalopathy (CADASIL)

presenting as post-infectious manifestation of SARS-CoV-2 infec-

tion. BJR Case Rep 7: 20210020, 2021.

5. Zhang T, Hirsh E, Zandieh S, Rodricks MB. COVID-19-associated

acute multi-infarct encephalopathy in an asymptomatic CADASIL

patient. Neurocrit Care 34: 1099-1102, 2021.

6. Cruciani A, Pilato F, Rossi M, Motolese F, Di Lazzaro V, Capone

F. Ischemic stroke in a patient with stable CADASIL during

COVID-19: a case report. Brain Sci 11: 1615, 2021.

7. Giménez MV, Armaretti ML, Bauque S, Blanco J, Kleppe S,

Zurrú MC. Multiple ischaemic strokes and encephalopathy in a

patient with CADASIL and COVID-19: a complex association.

Neurol Perspect 2: 256-258, 2022.

8. Rosenblum JS, Tunacao JM, Nazari MA, et al. Acute worsening

of CADASIL in a patient with COVID-19 infection: illustrative

case. J Neurosurg Case Lessons 4: CASE22413, 2022.

9. Król ZJ, Dorobek M, Dąbrowski M, et al. SARS-CoV-2 infection

activating a novel variant of the NOTCH3 gene and subsequently

causing development of CADASIL. Arch Med Sci 19: 1781-1794,

2022.

10. Aghetti A, Amsellem T, Hervé D, Chabriat H, Guey S. Border-

zone cerebral infarcts associated with COVID-19 in CADASIL: a

report of 3 cases and literature review. Cerebrovasc Dis Extra 14:

1-8, 2024.

11. Hamming I, Timens W, Bulthuis ML, Lely AS, Navis G, van Goor

H. Tissue distribution of ACE2 protein, the functional receptor for

SARS coronavirus. A first step in understanding SARS pathogene-

sis. J Pathol 203: 631-637, 2004.

12. Varga Z, Flammer AJ, Steiger P, et al. Endothelial cell infection

and endotheliitis in COVID-19. Lancet 395: 1417-1418, 2020.

13. Divani AA, Andalib S, Di Napoli M, et al. Coronavirus disease

2019 and stroke: clinical manifestations and pathophysiological in-

sights. J Stroke Cerebrovasc Dis 29: 104941, 2020.

14. Au K, Appireddy R, Barber PA. Multifocal cerebral and bilateral

middle cerebellar peduncle infarctions in CADASIL. Can J Neurol

Sci 43: 574-575, 2016.

15. Amarenco P, Hauw JJ. Cerebellar infarction in the territory of the

anterior and inferior cerebellar artery. A clinicopathological study

of 20 cases. Brain 113: 139-155, 1990.

16. Gordhan A, Hudson BK. Acute watershed infarcts with global

cerebral hypoperfusion in symptomatic CADASIL. J Radiol Case

Rep 7: 8-15, 2013.

The Internal Medicine is an Open Access journal distributed under the Creative

Commons Attribution-NonCommercial-NoDerivatives 4.0 International License. To

view the details of this license, please visit (https://creativecommons.org/licenses/

by-nc-nd/4.0/).

Ⓒ 2025 The Japanese Society of Internal Medicine

Intern Med 64: 1263-1266, 2025


