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Abstract
Introduction: Cerebral autosomal dominant arteriopathy
with subcortical infarcts and leukoencephalopathy (CADA-
SIL) is the most common inherited cerebral small vessel
disease and is a cause of early onset ischemic lacunar stroke.
COVID-19 infectionmay lead, in addition to acute respiratory
syndrome, to vascular complications including stroke.
Herein, we report three CADASIL patients presenting with
cerebral border-zone infarcts concomitant to COVID-19 in-
fection and summarize similar cases previously published in
literature. Methods: Clinical and radiological features of the
3 patients were collected and described. A narrative review
of literature was performed in PubMed and Google Scholar
by the end of 2022 using the “CADASIL” AND “COVID-19”
AND “stroke” terms. Results: In our 3 patients, aged 40–58
years, stroke symptoms occurred one to 11 days after the
first COVID-19 manifestations. Pulmonary symptoms were
mild or absent. One patient presented with hemodynamic
failure presumably related to acute cardiomyopathy. Brain

magnetic resonance imaging revealed in all cases, ischemic
lesions within border-zone areas in both cerebral hemi-
spheres, lesions in the genu of the corpus callosum or in the
medium cerebellar peduncles in two cases. The watershed
pattern of ischemic lesions was detected in two cases de-
spite any blood pressure drop or severe respiratory dys-
function. Seven CADASIL patients presenting with acute
brain infarcts (multiple in 4/7) in context of SARS-CoV-2
infection were identified in literature, despite no fall in blood
pressure except for one of them. Conclusion: Our obser-
vations, in line with previous reports, further suggest that
COVID-19 infection may alter blood flow autoregulation in
the deepest cerebral white matter in CADASIL patients. The
thrombocytopathy and endotheliopathy developing during
COVID-19 infection may participate to the underlying vas-
cular processes. © 2023 The Author(s).
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Introduction

Cerebral autosomal dominant arteriopathy with sub-
cortical infarcts and leukoencephalopathy (CADASIL) is
the most common inherited cerebral small vessel disease.
CADASIL is responsible for recurrent ischemic lesions
accumulating in the deepest part of the brain and pre-
dominating in basal ganglia and the centrum semi-ovale.
Accumulation of these lesions is presumably responsible
for the development of cognitive and motor decline
during the progression of the disease [1].

COVID-19 is associated with acute respiratory syn-
drome of various severities. Besides the lungs damage
frequently detected during the infection, extrapulmonary
manifestations are often observed [2]. Cardiovascular
ischemic events including strokes have been repeatedly
reported during the viral infection [3–5].

Herein, we describe 3 CADASIL cases who presented
with cerebral ischemic lesions in supratentorial watershed
areas concomitant to acute COVID-19 infection. We also
performed a literature review to identify previously
published CADASIL patients showing ischemic strokes in
the context of COVID-19.

Methods

Clinical and paraclinical data of the 3 cases – all of them being
followed at our department (French reference center for rare
cerebrovascular diseases, Lariboisière, Paris, France) – were col-
lected and summarized. A narrative review of literature was
performed interrogating PubMed and Google Scholar, using the
terms “CADASIL” AND “COVID-19” AND “stroke” before
December 2022. The extracted articles were then manually sorted,
and off-topic papers were removed.

Results

Clinical Description
Case 1
This 58-year-old woman was diagnosed with CA-

DASIL in 2009 after the occurrence of a transient
episode of sensory disturbances and dysarthria. She had
no other significant comorbidity and no other vascular
risk factor than current smoking. The diagnosis was
confirmed after MRI investigation by a genetic test
showing a typical cysteine mutation in exon 4 of the
NOTCH3 gene (p.Tyr150Cys). She was admitted at
hospital on March 22, 2021, because of an unusual
dyspnea revealing an acute dilated cardiomyopathy
(systolic ejection function estimated at 30%) with

healthy coronary arteries. This episode was compli-
cated by a cardiogenic shock which required admin-
istration of vasopressive drugs for several days. Three
days after hospital admission, she developed a cough
and SARS-CoV-2 PCR returned positive. At the pul-
monary level, COVID-19 infection was responsible for
an isolated peak of fever and very mild lung damage on
thoracic scan. The cardiomyopathy was attributed to
COVID-19 after negative work-up. Her systolic blood
pressure (BP) remained low at discharge, at 90 mm Hg.
One day after discharge, the patient began to develop
psychomotor slowdown and dizziness. A few days later,
she presented with swallowing difficulties. Due to
symptoms worsening, cerebral MRI was performed
11 days after discharge and showed on diffusion-
weighted images recent bilateral deep border-zone is-
chemic lesions at the junction between anterior and
middle cerebral artery territories within the centrum
semi-ovale. These lesions were associated with lesions
in the genu of the callosum corpus. She was transferred
to a neurology department. BP at admission was at 100/
54 mm Hg. Ultrasound examination of cervical arteries
was normal. No cardioembolic cause of ischemic stroke
was detected (sinusal rhythm recorded, no dilation of
left atrium, and no cardiac thrombus seen on trans-
thoracic electrocardiography [TTE]). Six months later,
the patient still suffered from a persisting psychomotor
slowdown.

Case 2
This 47-year-old man who had a family history of

CADASIL suffered from repeated attacks of migraine
with aura since young age. He was diagnosed as having
CADASIL after a 3-week episode of paranoid delusion
in February 2021 leading to an MRI examination that
showed white matter hyperintensities extending in
both external capsules and anterior temporal gyri. He
had no vascular risk factor. The diagnosis was con-
firmed by a genetic test showing a typical cysteine
mutation in exon 3 of the NOTCH3 gene (p.Arg90Cys).
On July 21, 2021, he developed asthenia, ageusia, an-
osmia. Five days later, he presented with fever during
48 h. Two days after onset of fever, he was somnolent
and confused. There was no respiratory symptom. His
BP was at 120/70 mm Hg. The SARS-CoV-2 PCR re-
turned positive. The patient had not been vaccinated
against COVID-19 before. The neurological exami-
nation showed a frontal syndrome with mutism as-
sociated with a right hemiparesis. The cerebral CT scan
at admission was normal. The brain MRI obtained
5 days later, showed, on diffusion-weighted images,

2 Cerebrovasc Dis Extra 2024;14:1–8
DOI: 10.1159/000534975

Aghetti/Amsellem/Hervé/Chabriat/Guey

D
ow

nloaded from
 http://karger.com

/cee/article-pdf/14/1/1/4155194/000534975.pdf by guest on 27 January 2024

https://doi.org/10.1159/000534975


Ta
b
le

1.
Re

po
rt
ed

C
A
D
A
SI
L
pa

tie
nt
s
w
ith

br
ai
n
in
fa
rc
ts

co
nc
om

ita
nt

to
C
O
VI
D
-1
9
in
fe
ct
io
n
pr
ov

en
by

a
po

si
tiv

e
SA

RS
-C
oV

-2
PC

R

Re
fe
re
nc
e

D
at
e
of

pu
bl
ic
at
io
n

A
ge

,
ye
ar
s

G
en

de
r

Va
sc
ul
ar

ris
k

fa
ct
or
s

N
eu

ro
lo
gi
ca
l

sy
m
pt
om

s
A
cu
te

is
ch
em

ic
le
si
on

s
on

br
ai
n
M
RI

C
O
VI
D
sy
m
pt
om

s
H
em

od
yn

am
ic
s

fa
ilu
re

D
el
ay

be
tw

ee
n

fi
rs
t
C
O
VI
D

m
an

ife
st
at
io
ns

an
d
st
ro
ke

sy
m
pt
om

s

C
A
D
A
SI
L

m
ut
at
io
n

W
ill
ia
m
s

et
al
.[
6]

20
20

38
W
om

an
N
o

D
ys
ar
th
ria

,
fo
llo
w
ed

1
da

y
la
te
r
by

in
cr
ea
se
d

dy
sa
rt
hr
ia

an
d

tr
an

si
en

t
rig

ht
fa
ci
al

pa
ls
y

co
nc
om

ita
nt

to
BP dr
op

.P
er
si
st
en

t
de

te
rio

ra
tio

n
4
da

ys
la
te
r

co
ns
is
tin

g
in

dy
sp
ha

gi
a,

rig
ht

he
m
ip
ar
es
is
,

fa
ci
al

w
ea
kn

es
s,

an
d
de

fi
ci
t
in

th
e

le
ft
up

pe
r
lim

b
(N
IH
SS

9)

El
ev
en

le
si
on

s
w
ith

a
bi
la
te
ra
l

bo
rd
er
-z
on

e
di
st
rib

ut
io
n

on
in
iti
al
M
RI
.

N
ew

ac
ut
e

in
fa
rc
ts
in
th
e

sa
m
e

te
rr
ito

ry
w
ith

a
co
nfl

ue
nc
e

of
so
m
e

le
si
on

s
th
at

ha
d

in
cr
ea
se
d
in

si
ze

on
co
nt
ro
l
M
RI

pe
rf
or
m
ed

af
te
r
cl
in
ic
al

de
te
rio

ra
tio

n

Fe
ve
r,
m
ya
lg
ia
,

an
os
m
ia
,a

ge
us
ia

Sp
on

ta
ne

ou
s
BP

dr
op

fr
om

11
9/

66
to

89
/

47
m
m

H
g

7
da

ys
p.
A
rg
90

C
ys

Tr
ifa
n

et
al
.[
7]

20
20

37
W
om

an
C
on

tr
ol
le
d

hi
gh

BP
,

sm
ok

in
g

Le
ft
le
g

w
ea
kn

es
s,

dy
sa
rt
hr
ia
,a

nd
at
ax
ia

sp
on

ta
ne

ou
sl
y

re
so
lv
in
g
in

a
fe
w

ho
ur
s

O
ne

sm
al
l

le
si
on

in
th
e

rig
ht

po
ns

A
bs
en

t
A
bs
en

t
na

(a
bs
en

ce
of

C
O
VI
D

sy
m
pt
om

s)

p.
Ty
r1
02

1C
ys

SA
RS

-C
oV

-2
PC

R
po

si
tiv

e
on

sy
st
em

at
ic

sc
re
en

in
g
at

ad
m
is
si
on

in
ho

sp
ita

l

Zh
an

g
et

al
.[
8]

20
20

Ea
rly

40
s

W
om

an
C
on

tr
ol
le
d

hi
gh

BP
,

dy
sl
ip
id
em

ia

Le
th
ar
gi
a,

dy
sp
ha

gi
a,

dy
sa
rt
hr
ia
,a

nd
ex
pr
es
si
ve

ap
ha

si
a

M
ul
tip

le
le
si
on

s
in

bi
la
te
ra
l

ce
nt
ru
m

se
m
i-o

va
le

H
ea
da

ch
e,

m
ya
lg
ia
,f
ev
er
,

di
ff
us
e

pu
lm

on
ar
y

rh
on

ch
i,
an

d
m
ild

de
sa
tu
ra
tio

n
(9
2%

)

A
bs
en

t
11

da
ys

na

Border-ZoneCerebral Infarcts inCADASIL
with COVID-19

Cerebrovasc Dis Extra 2024;14:1–8
DOI: 10.1159/000534975

3

D
ow

nloaded from
 http://karger.com

/cee/article-pdf/14/1/1/4155194/000534975.pdf by guest on 27 January 2024

https://doi.org/10.1159/000534975


Ta
b
le

1
(c
on

tin
ue

d)

Re
fe
re
nc
e

D
at
e
of

pu
bl
ic
at
io
n

A
ge

,
ye
ar
s

G
en

de
r

Va
sc
ul
ar

ris
k

fa
ct
or
s

N
eu

ro
lo
gi
ca
l

sy
m
pt
om

s
A
cu
te

is
ch
em

ic
le
si
on

s
on

br
ai
n
M
RI

C
O
VI
D
sy
m
pt
om

s
H
em

od
yn

am
ic
s

fa
ilu
re

D
el
ay

be
tw

ee
n

fi
rs
t
C
O
VI
D

m
an

ife
st
at
io
ns

an
d
st
ro
ke

sy
m
pt
om

s

C
A
D
A
SI
L

m
ut
at
io
n

Kr
ol

et
al
.[
9]

20
21

30
W
om

an
N
o

Ri
gh

t-
si
de

d
pu

ls
at
in
g

he
ad

ac
he

,
dy

sa
rt
hr
ia
,a

nd
ps
yc
ho

m
ot
or

sl
ow

ne
ss
,

fo
llo
w
ed

by
de

te
rio

ra
tio

n
of

co
ns
ci
ou

sn
es
s

3
da

ys
la
te
r

M
ul
tip

le
le
si
on

s
in

bi
la
te
ra
l

co
ro
na

ra
di
at
a
an

d
ge

nu
of

th
e

co
rp
us

ca
llo
su
m

Fe
ve
r,
an

os
m
ia
,

ge
ne

ra
l

w
ea
kn

es
s,
sm

al
l

pe
rip

he
ra
la

re
as

of
gr
ou

nd
gl
as
s

op
ac
iti
es

on
ch
es
t-
C
T
sc
an

lu
ng

s
(3
%

lu
ng

su
rf
ac
e)

bu
t
no

re
sp
ira

to
ry

sy
m
pt
om

s

A
bs
en

t
11

da
ys

p.
C
ys
44

0T
rp

Ra
je
nd

ra
n

et
al
.[
10

]
20

21
45

W
om

an
N
ot

m
en

tio
ne

d
D
ys
ar
th
ria

,
fo
llo
w
ed

by
co
nf
us
io
n
8
da

ys
la
te
r

Bi
la
te
ra
l

ce
nt
ru
m

se
m
i-o

va
le

(b
or
de

r-
zo
ne

di
st
rib

ut
io
n)

on
in
iti
al
M
RI
.

N
ew

ac
ut
e

in
fa
rc
ts
in
th
e

sa
m
e

di
st
rib

ut
io
n

on
co
nt
ro
l

M
RI

pe
rf
or
m
ed

af
te
r
cl
in
ic
al

de
te
rio

ra
tio

n

Fe
ve
r,
pe

rs
is
te
nt

co
ug

h,
tir
ed

ne
ss
,

an
d
ge

ne
ra
liz
ed

m
ya
lg
ia
,

re
so
lv
in
g
af
te
r

se
lf-
is
ol
at
in
g
fo
r

pa
st

14
da

ys

N
ot

m
en

tio
ne

d
≥1

4
da

ys
na

C
ru
ci
an

i
et

al
.[
11

]
20

21
60

W
om

an
H
ig
h
BP

A
ph

as
ia
,

ag
ra
ph

ia
,a

nd
w
or
se
ni
ng

of
rig

ht
up

pe
r
lim

b
ch
ro
ni
c
m
ot
or

de
fi
ci
t

O
ne

sm
al
l

le
si
on

in
th
e

co
ro
na

ra
di
at
a

M
ild

re
sp
ira

to
ry

sy
m
pt
om

s
no

t
re
qu

iri
ng

ho
sp
ita

liz
at
io
n
or

an
y
sp
ec
ifi
c

tr
ea
tm

en
t

N
ot

m
en

tio
ne

d
15

da
ys

p.
A
rg
33

2C
ys

(c
.9
94

C
>T

)

G
im

én
ez

et
al
.[
12

]
20

22
28

M
an

N
o

Br
ad

yp
hr
en

ia
,

dy
sa
rt
hr
ia
,a

nd
dy

sp
ha

gi
a

M
ul
tip

le
su
bc

or
tic
al

le
si
on

s
in

bi
la
te
ra
l

ce
nt
ru
m

se
m
i-o

va
le

Vo
m
iti
ng

an
d

di
ar
rh
ea
,a
bs
en

ce
of

re
sp
ira

to
ry

sy
m
pt
om

s

N
ot

m
en

tio
ne

d
≤3

6
h

na

4 Cerebrovasc Dis Extra 2024;14:1–8
DOI: 10.1159/000534975

Aghetti/Amsellem/Hervé/Chabriat/Guey

D
ow

nloaded from
 http://karger.com

/cee/article-pdf/14/1/1/4155194/000534975.pdf by guest on 27 January 2024

https://doi.org/10.1159/000534975


Ta
b
le

1
(c
on

tin
ue

d)

Re
fe
re
nc
e

D
at
e
of

pu
bl
ic
at
io
n

A
ge

,
ye
ar
s

G
en

de
r

Va
sc
ul
ar

ris
k

fa
ct
or
s

N
eu

ro
lo
gi
ca
l

sy
m
pt
om

s
A
cu
te

is
ch
em

ic
le
si
on

s
on

br
ai
n
M
RI

C
O
VI
D
sy
m
pt
om

s
H
em

od
yn

am
ic
s

fa
ilu
re

D
el
ay

be
tw

ee
n

fi
rs
t
C
O
VI
D

m
an

ife
st
at
io
ns

an
d
st
ro
ke

sy
m
pt
om

s

C
A
D
A
SI
L

m
ut
at
io
n

A
gh

et
ti

et
al
.

[p
re
se
nt

st
ud

y]

20
23

58
W
om

an
Sm

ok
in
g

Ps
yc
ho

m
ot
or

sl
ow

do
w
n
an

d
dy

sp
ha

gi
a

Pa
tc
hy

le
si
on

s
in

bi
la
te
ra
l

co
ro
na

ra
di
at
a
an

d
on

e
in

ge
nu

of
co
rp
us

ca
llo
su
m

Is
ol
at
ed

fe
ve
r

pe
ak
,c
ou

gh
,a

nd
dy

sp
ne

a
at
tr
ib
ut
ed

to
ac
ut
e
di
la
te
d

ca
rd
io
m
yo

pa
th
y

re
la
te
d
to

C
O
VI
D
-

19
.V

er
y
m
ild

lu
ng

da
m
ag

es
on

th
or
ac
ic

C
T
sc
an

C
ar
di
og

en
ic

ch
oc

re
qu

iri
ng

a
va
so
pr
es
so
r

su
pp

or
t
fo
r

se
ve
ra
l
da

ys

7
da

ys
p.
Ty
r1
50

C
ys

A
gh

et
ti

et
al
.

[p
re
se
nt

st
ud

y]

20
23

47
M
an

N
o

C
on

fu
si
on

,
so
m
no

le
nc
e,
an

d
ap

ha
si
a

M
ul
tip

le
le
si
on

s
in

bi
la
te
ra
l

co
ro
na

ra
di
at
a,

bi
la
te
ra
l

ce
re
be

lla
r

pe
du

nc
le
s,

an
d
ge

nu
of

co
rp
us

ca
llo
su
m

A
st
he

ni
a,

an
os
m
ia
,a
ge

us
ia
,

fe
ve
r,
ox
yg

en
1
L/

m
in

du
rin

g
2

da
ys
,1

0–
25

%
of

lu
ng

da
m
ag

es
on

th
or
ac
ic

C
T
sc
an

A
bs
en

t
9
da

ys
p.
A
rg
90

C
ys

A
gh

et
ti

et
al
.

[p
re
se
nt

st
ud

y]

20
23

40
M
an

N
o

A
ta
xi
a

M
ul
tip

le
le
si
on

s
in

bi
la
te
ra
l

co
ro
na

ra
di
at
a
an

d
m
ed

iu
m

ce
re
be

lla
r

pe
du

nc
le
s

C
ou

gh
,a

ge
us
ia

A
bs
en

t
11

da
ys

p.
C
ys
10

8A
rg

BP
,b

lo
od

pr
es
su
re
.

Border-ZoneCerebral Infarcts inCADASIL
with COVID-19

Cerebrovasc Dis Extra 2024;14:1–8
DOI: 10.1159/000534975

5

D
ow

nloaded from
 http://karger.com

/cee/article-pdf/14/1/1/4155194/000534975.pdf by guest on 27 January 2024

https://doi.org/10.1159/000534975


acute border-zone ischemic lesions in the deepest areas
of both hemispheres at the junction between the an-
terior and middle cerebral arteries territories. Ischemic
lesions were also present in the genu of the corpus
callosum and in both cerebellar peduncles. A thoracic
CT scan showed lesions affecting about 10% of lungs. A
complete cerebrovascular work-up did not show any
obvious cause of cardioembolism (sinusal rhythm, no
dilation of left atrium, and no intracardiac thrombus on
TTE), and angio-CT showed normal cervical and in-
tracranial arteries. Blood coagulation tests were normal
except for an isolated lupus anticoagulant and elevated
D-dimers at 790 ng/mL. The patient needed a treatment
of 1 L/min of oxygen during 2 days, and a new thoracic
CT scan showed an increase of lungs damage at 25%.
After this episode, the patient remained stable and did
not require any respiratory help. Five months later, the
patient was able to walk without any assistance and
presented with persisting frontal symptoms.

Case 3
This 40-year-old man without any vascular risk fac-

tors, who had a history of stroke in his brother and his
mother, was diagnosed for CADASIL in 2013 after the
occurrence of a transient ischemic attack. His genetic test

showed a typical cysteine mutation in exon 3 of the
NOTCH3 gene (p.Cys108Arg). On December 20, 2021,
the patient had a cough and developed ageusia. He
stopped his preventive treatment by aspirin started in
2013. Nine days after the onset of pulmonary symptoms,
he was tested positive for SARS-CoV-2 despite a previous
Comirnaty® full-dose vaccination, with the last injection
performed 3 months earlier. Two days later, he developed
gait difficulties. He was admitted to the emergency de-
partment 2 days after. His neurological examination
showed a cerebellar ataxia. His brain MRI showed several
subacute deep ischemic lesions involving border-zone
areas in both hemispheres, at the junction between an-
terior andmiddle cerebral arteries, associated with lesions
in both cerebellar peduncles. BP values and respiratory
parameters were normal during the whole hospitaliza-
tion. No respiratory symptom was detected. The cere-
brovascular work-up was normal (sinusal rhythm, no
dilation of left atrium, and no intracardiac thrombus on
TTE). No stenosis of cervical or intracranial arteries was
observed on the angio-CT scan. D-dimers were initially
elevated (830 ng/mL at day 2) and decreased during the
hospitalization. Four months later, the patient presented
with slight walking difficulties with a moderate cognitive
slowdown.

Fig. 1. Acute ischemic lesions observed in the 3 CADASIL patients (diffusion-weighted magnetic resonance
imaging). Acute ischemic lesions are observed in bilateral deep watershed regions of cerebral hemispheres (cases
1–3, middle column), in bilateral medium cerebellar peduncles (cases 2 and 3, left column), and in genu of corpus
callosum (cases 1 and 2, right column).
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Literature Review
Seven reports of CADASIL patients showing an

acute ischemic stroke in the context of COVID-19
were identified in the literature (Table 1) [6–12]. In 4
out of them, acute ischemic lesions were multiple,
involving bilateral centrum semi-ovale with a pattern
compatible with a watershed distribution [8–10, 12].
No hemodynamic failure was reported except in the
patient described by Williams et al. [6], for whom a
drop from 119/66 to 89/47 mm Hg in BP had been
recorded. In the patient reported by Krol et al. [9], one
acute infarct involved the corpus callosum. No lesion
in the cerebellar peduncles was reported in these
different cases.

Discussion

In this report, 3 CADASIL cases presented few days after
contracting COVID-19, neurological manifestations related
to bilateral deep ischemic lesions with a similar pattern in
border-zone areas, i.e., at the junction of two main arterial
territories in both cerebral hemispheres (shown in Fig. 1). In
two of these cases, ischemic lesions were also detected in the
genu of the corpus callosum and within both medium
cerebellar peduncles. In all patients, steno-occlusive lesions
of cervical or large intracranial arteries have been ruled out,
as intracardiac thrombus. In all cases, respiratory mani-
festations of COVID-19 were moderate or absent. These
findings contrast with the usual location of cerebral infarcts
observed during COVID-19 infections in the general
population that generally occurs at more severe stage of
pulmonary infection and is mostly related to thrombosis of
large intracranial arteries [5].

Ischemic lesions in these cases differ from those
usually observed in CADASIL patients outside the
context of infection. Small deep infarcts accumulate
progressively during the course of the disease but most
often occur in isolation [1]. Multiple acute ischemic le-
sions have already been reported in CADASIL [13, 14].
Basically, multiple infarcts in CADASIL are observed in
the context of arterial hypotension or hemodynamic
failure, mostly involving border-zone regions, but also
corpus callosum and infratentorial regions in some pa-
tients [13]. There is accumulating evidence suggesting
that the progressive loss of smoothmuscle cells in the wall
of cerebral arterioles might alter cerebral blood flow
autoregulation during the course of the disease [15, 16].
This may promote the occurrence of multiple lesions in
specific circumstances particularly with perfusion vari-
ations secondary to BP drop or dehydration.

Intriguingly, in our observations, multiple infarcts
occurred in border-zone regions without any BP
lowering in 2 cases (cases 2 and 3). In line, most stroke
CADASIL cases reported at time of SARS-CoV-2 in-
fection also presented with multiple infarcts in wa-
tershed cerebral areas without hemodynamic failure,
hypotension, or severe respiratory deficiency or anoxia
[8–10, 12] (Table 1). Altogether, these data suggest that
some alterations occurring at the level of the cerebral
microvasculature in CADASIL patients during SARS-
CoV-2 infection may promote the occurrence of is-
chemic lesions without BP drop and regardless of the
severity of pulmonary infection. In case 1, the devel-
opment of cardiomyopathy prior to COVID-19
symptoms has led to variations of BP which may have
contributed to the development of border-zone in-
farcts. Given the absence of risk factor and cardiac
comorbidity, and the negative etiological work-up in
this patient, the acute cardiomyopathy was presumably
secondary to COVID-19 infection, as already
described [2].

In our 3 cases, stroke events occurred after a median of
9 days after the onset of symptoms related to COVID-19
infection. This delay is in line with that reported in liter-
ature, most of cases showing a delay below 2 weeks
(Table 1). Considering the similar delays between the first
symptoms of COVID-19 and the occurrence of multiple
infarcts in most patients, it seems reasonable to assume a
causal relationship between COVID-19 and ischemic
manifestations in our patients. Exact determinants of this
vulnerability to ischemic cerebral lesions in CADASIL
patients in the context of COVID-19 infection are still
unknown. Alterations of endothelial cells (ECs) in the
vascular wall induced by SARS-CoV-2 [5] might be in-
volved. The penetration of SARS-CoV-2 in EC through the
angiotensin-converting enzyme type 2 transmembrane
protein promotes the release of pro-thrombotic molecules
such as von Willebrand factor and fibrinogen resulting in
the formation of microthrombi in the vascular network
[17–19]. Changes of EC can also lead to dysregulation of
vascular tone control, through alterations of the renin-
angiotensin system and loss of vasorelaxation mediated
by nitric oxide and bradykinin [19–21]. Impairment of the
microvascular vasoreactivity resulting from COVID-19 has
been already shown to promote a mismatch between tissue
perfusion and local oxygen needs. This has been demon-
strated in the lungs [22] but also in the brain with bilateral
hypoperfusion in fronto-temporal regions in the current
form of infection [23]. We presume that this SARS-CoV-2-
mediated endotheliopathy may worsen the chronic mi-
crovascular dysfunction already present in CADASIL cases
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Cerebrovasc Dis Extra 2024;14:1–8
DOI: 10.1159/000534975

7

D
ow

nloaded from
 http://karger.com

/cee/article-pdf/14/1/1/4155194/000534975.pdf by guest on 27 January 2024

https://doi.org/10.1159/000534975


and promote the occurrence of ischemic lesions in the most
vulnerable cerebral areas even in mild forms of the viral
infection.
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