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MOYAMOYA

Criterios diagnosticos
(angioRM o arteriografia):

a) Estenosis de la porcidn terminal de la arteria carotida
interna (habitualmente distal a la oftalmica) y/o Al o Ml

Y

b) Visualizacion de una red vascular anormal tipo MM (con
apariencia en “volutas de humo”) en la proximidad de
lesiones esteno-oclusivas.

RS

d  Diagnostico definitivo si bilateral

d  Diagnostico probable si unilateral
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Fila A- SPECT Cerebro, Protocolo fusién [Reoriented]

MOYAMOYA

{Por qué son necesarias las unidades de referencia?

- Cirugia de revascularizacion (si necesaria) por
neurocirujanos expertos
- Presentacion en comité multidisciplinar para
confirmacion diagnostica y valoracion prequirurgica
(posibilidad de SPECT con acetazolamida)
- Decision colegiada sobre indicacion quirurgica en
comité
-Seguimiento postquirugico protocolizado
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ICTUS PEDIATRICO

Diseases related to

cerebrovascular events in Children “s age Clinical manifestations Mortality Strategy
children
1. PERINATAL STROKE
1.A. Ischemic stroke
. Seizures (72%); Cerebral palsy (26-
1. Al. Arterial 20 gestational R o = 2% Not defined
weeks-28 postnatal 0)
1. A2. Cerebral venous )
_ days Seizures and altered consciousness 2-19% Treated with heparin
thrombosis
) Encephalopathy, seizures, hypotonia, Correct thrombopenia and/or
1.B. Hemorrhagic 13-25% ) -
focal weakness clotting factor deficiencies
2. PEDIATRIC STROKE
2. A. Ischemic stroke
2.A1l. Arterial Reperfusion therapies could be
Headache (20-50%); altered mental :
28 days to 15-19 performed in arteral stroke
2. A2. Cerebral venous status (17-38%); seizures (15-25% in 7-28% -
years Treated with heparin in venous
thrombosis children < 6 years of age) :
trhombosis
: Headaches or altered level of :
2. B. Hemorrhagic 6-54% Not defined

proteome a
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This article discusses the diagnosis of CADASIL (Cerebral Autosomal Dominant Arteriopathy with CADASIL B3 Shin bopsy (GOM. Granular Csmeophiic Materal)
Subcortical Infarcts and Leukoencephalopathy) in a Spanish family through clinical data, electron o
microscopy of skin biopsy, and genetic analysis of the NOTCH3 gene. Two mutations were identified in the E
family members through the next generation sequencing of the NOTCH3 gene: ¢.1241C>G and c.3421G=A. E [
The first was previously reported and associated with CADASIL in the Korean population and classified as r L
VUS. This study provides further scientific evidence to reclassify this variant from VUS to pathogenic. The
other variant was classified as a variant of uncertain clinical significance. The importance of analyzing the Figure 1: Pedigree of the family with CADASIL diagnosis. P: Proband. Four family members had symptoms
functional combination of different variants in the same gene in families with patients displaying different compatible with CADASIL (IV1,/2/3 and 111.4). Skin biopsy with electron microscopy revealed GOM inclusions
phenotypes is highlighted in two (IV.1/2). Next Generation Sequencing identified two mutations in the NOTCH3 gene: the heterozygous

missense ¢.1241C>G (p.Ser414Cys) and c.3421G=>A (p.Vall141Met). c.1241C>G (p.Ser414Cys) was found in
all four symptomatic family members.

wy
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Taewa 5. Caracteristicas principales del sindrome
neuropsicolégico tipico de la enfermedad de pequefio vaso
cerebral

Afectaciones de las funciones ejecutivas:

— Planificacidn, toma de decisiones, memoria de trabajo,
Krankon, 2026,19:14.20 respuesta a la retroinformacidn o correccin de errores,
Kranion inhibicién/flexibilidad mental

. . Déficits de la funcidn mnésica inmediata y diferida:
L) Estudios neuropsicoldgicos en :
oy — Recuerdo libre y evocado

| pamet]'cltes cccj)nddgterloro cognitivo — Memoria de reconocimiento, seméntica y autobiogréfica
vascular por enfermedad de pequeno vaso — Aprendizaje implicito

Neuropsychological tests in patients with

vascular cognitive impairment due to cerebral Alteraciones de razonamiento l6gico:
small vessel disease — Inferencias l6gicas
Enrique Montero!, Sonia Reyes?, Isabel Sala? Gonzalo Mendoza®, Aude Jabouley?, Carla Machado?,
Pablo Duque'!, Marie H. de Sanctis?, Ana Dominguez-Mayoral®*, Hugues Chabriat’, Dominique Hervé’, ) . .
Soledad Pérez-Sanchez®, Elena Muifio®, Gema Sanz'?, Raisa Pérez'® y Joan Montaner’ Alter E [: ||:] n E E 'ul ED E E I] E E | E I E 5:

'Neuropsicologia, Unidad de Enfermedades Neurovasculares Minoritarias, Hospital Universitario Virgen Macarena,

— Habilidades visoperceptivas motoras (visoconstructivas,
perceptivas visuales, visoconstructivas perceptuales motoras,
praxias y gnosias)

Alteraciones relacionadas con el reconocimiento social-emocional:
— Reconocimiento social-emocional (teorfa de la mente)
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Volume 54, Issue 10, October 2023; Pages e452-e464 a".‘:':“"
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Management of Inherited CNS Small Vessel Diseases: The
CADASIL Example: A Scientific Statement From the American
Heart Association
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Natalia S. Rost, MD, FAHA, Jennifer J. Majersik, MD, MS, FAHA, José Gutierrez, MD, MPH,

. Lonsiderations Tor Managing

IManagement issue

Clinical considerations

When to test for
NOTCHS mutations

Consider gene testing in patients with small vessel stroke before 35 y of age with a
paucity of vascular risk factors (eg, normotensive, nendiabetic, nonsmoker) or
positive family history of CADASIL.

Antithrombotic Avoid antiplatelet therapy for primary stroke prevention. Aspirin monotherapy may

therapy be safe for preventing recurrent ischemic stroke, but evidence for efficacy is lacking.
Oral anticoagulants can be given to patients with high-risk atrial fibrillation, but atrial
appendage occlusion device placement may be preferred to long-term
anticoagulation, particularly if there is a high microbleed burden.

Thrombolytic Safety and efficacy are unknown for thrombaolysis in patients with CADASIL

therapy presenting with small vessel stroke. For patients presenting with unrelated large
vessel stroke, MT without thrombolysis may be preferred to MT with thrombolysis.

Migraine Abortive therapy with triptans appears sufficiently safe. Consider avoiding -

blockers for migraine prophylaxis. Acetazolamide and sodium valproate may be
preferred for prophylaxis.

Meuropsychiatric
symptoms

Donepezil at a dose of 10 mg/d may be considered to improve impaired executive
function.

Vascular risk factors

Intensive control of blood pressure and avoiding tobacco smoking are
recommended.

Pregnancy Antithrombotic prophylaxis is not required.

Perioperative Maintain an intraoperative mean arterial pressure at =60 mm Hg (6 kKPa) and end-

management tidal carbon dioxide at =40 mm Hg (3.2 kPa), and head-down positioning should be
restricted or avoided.

Catheter A clinical or genetic diagnosis of CADASIL should be considered a relative

angiography contraindication to cerebral angiography, the exception being a known symptomatic

acute large vessel occlusion.

* Programa de anticipacion clinica: toma de decisiones antes de que ocurra la complicacion

* ;Se activaria el codigo si el paciente tuviera un ictus? Segun su dependencia

* ;Se realizaria fibrinolisis si el paciente cumpliera criterios? Segun la etiologia y microsangrados
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> Med Clin (Barc). 2023 Jun 9;160(11):e3-e4. doi: 10.1016/j.medcli.2023.01.019. Epub 2023 Feb 20.

Stroke and sleep apnea in a family with cerebral
autosomal dominant arteriopathy with subcortical

infarcts and leukoencephalopathy (CADASIL)

[Article in English, Spanish]
Ana Dominguez Mayoral 1, Soledad Pérez Sanchez 2, Joan Montaner Villalonga 2

Affiliations + expand
PMID: 36813684 DOQI: 10.1016/j.medcli.2023.01.019
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En 2021: seguimiento en neurologia general o vascular

En 2022: creacion de consulta monografica con continuidad asistencial a través de correo electronico, una base de

datos, un protocolo y un comité interhospitalario,

(L De 2021 solo tenemos el dato de 241 consultas, detectandose 2 hemorragias cerebrales en pacientes con CADASIL
que estaban anticoagulados sin indicacion.

L En 2022, se atendieron 583 consultas, siendo el 60% telematicas.
() Cada semana se respondieron 5 consultas de media por correo electronico (solo la mitad requerian otra cita).
L En el 10% de las consultas se realizaba cribado genético a familiares sanos.

L El orden de frecuencia de patologias es: 100 CADASIL, 52 cavernomatosis multiple, |5 MoyaMoya, 4 displasias
fibromusculares, 2 mutaciones de colageno 4 Ay | CARASAL.

(De los 15 MoyaMoya (mediana de edad 33 anos, 50% formas primarias y solo | asintomatico), se han realizado 4
cirugias indirectas y solo una paciente ha tenido recurrencia.

(J La mutacion mas frecuente en CADASIL es p.Arg207Cys (c.619C>T) en el exon 4 del NOTCH-3. De los pacientes
con CADASIL, el 70% recibio tratamiento sintomatico, se diagnosticaron 4 casos nuevos y no ha habido hemorragias.




JAMA Neurology | Original Investigation

Disease Severity Staging System for NOTCH3-Associated
Small Vessel Disease, Including CADASIL
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Fazekas DWM score, n (%)

Lacune count, n (%)

\'

modified Rankin Scale, n (%)

J
U
<
~
~

Sevilla

36
52.8
24 (67%)

21 (58%)
14 (39%)
| (3%)
0 (0%)
0 (0%)

3 (8%)
13 (36%)
20 (56%)

34 (94%)
| (3%)
| (3%)

34 (94%)
| (3%)
| (3%)
0 (0%)

10 /CDO/\
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L Among our cohort, the phenotypic risk prediction
classification according to the genetic test was high
in 58% (21 patients) and intermediate in 39% (14
cases).

0 53% of patients had had an ischemic stroke or TIA.
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] Cavitations on brain MRI were detected in 44.45% of the
cases.

L The number of lacunar lesions were: 1-5 in 27.77% and > 5 in
16.65% of patients.

D Sex

Stockholm
Jeju

Paris
Coimbra
Milan 2
Jacksonville
Munich
Sevilla
Florence
Brasilia
Cambridge
Glasgow
Seoul
Taiwan

0 Regarding the Fazekas scale, 8% had a score of 0, 36% had 1
and 56% had 2-3 points.

L 94% of the cases had a modified Rankin score (mRS) of 0-2.
3% of the cases had a mRS of 3 and 3% of 4, with no more
patients with higher scores.

o (FO 8
Leiden
Milan

Barcelona
Beijing
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Siena

Newcastle

I | I | |
0% 50% 100%

B male female
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3. ENSAYO CADAPhenol

* INTRODUCTION

There is no curative treatment yet for CADASIL, so clinical trials testing new compounds are really needed. Polyphenols may
be a therapeutic target thanks to its antioxidant and anti-inflammatory effects.

- OBJECTIVE

To assess the safety of polyphenol-rich extract in patients with CADASIL.
« METHODS

A Prospective Randomized Open Blinded End-point (PROBE) phase |l clinical trial was carried on with 3 months of follow-up.
Two parallel groups have been established: the control group (routine clinical practice) and the intervention group (treatment
with polyphenol extract from salt tolerant plants -Salicornia sp-.

RESULTS

Baseline characteristics (vascular risk factors and the score on the mRS scale) were similar in both groups. No differences in
adverse effects were observed between intervention and control group. One lacunar ischemic stroke was identified in each
group, and in both cases, it was associated with the natural history of CADASIL. No significant differences were observed in
blood pressure, heart rate, or laboratory parameters between the groups at the study's conclusion. Furthermore, no
differences were found in the mRS scale.

* CONCLUSIONS

prey

Under the studied conditions of use, polyphencﬁls extract consumption is safe in this cohort.A larger clinical trial with longer

follow-up periods is pla,ﬁ’ned to also determme th e efficacy |b,te 1s of clinical benefits of polyphenols in these patients.
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o0
8 Exclusion Criteria
% Eligible Candidate N= 113
Q
e Vitamin supplementation
; Dysphagia
= . Renal Impairment
:"% Pregnancy or lactation
i Type I diabetes milletus
- ACHVE NCOPIAStC discase
N Participants N= 52 Use of diuretics
g
=
Randomization
z
= 1:2
&
v
Control Group Treatment Group
= N=17 N =135
% Missing n=4
f — »
= Loss follow-up (N = 1)
é v Non-compliace with the study protocol (N = 3)
3 Visit 2 Completed Visit 2 Completed
E Control Group Treatment Group
N=17 N=31
l Subjects' analysis final l
o~
(]
E: Visit 3 Participants enrolleq  [Visit 3 Participants enrolled
A Control Group Control Group
g N=17 N=31
g l J—b Neuropsychological data lost (N = 4)
4
Visit 3 Completed Visit 3 Completed
Control Group Treatment Group
N=17 N=27




Caracteristicas basales

Grupo control

(n=17)

Grupo
intervencion

Edad (media + desviacion estandar —
DE-)

Sexo (n (%))
Masculino

Femenino
Hipertension, n (%)
Dislipidemia, n (%)
Diabetes, n (%)
Apnea del suefio (%)

Ataque isquémico transitorio (AIT) /
ictus previo, n (%)

Obesidad, n (%)
Enfermedad arterial periférica, n (%)
Enfermedad coronaria, n (%)
Fibrilacion auricular, n (%)
Tabaquismo, n (%)

No

Si

Ex-fumador

Alcohol, n (%)

No

Si

56,00 + 13,38

7 (41,2%)

10 (58,8%)

4 (23,5%)
4 (23,5%)
1 (5,9%)

3 (17,6%)

3 (17,6%)

4 (23,5%)
1 (5,9%)
2 (11,8%)
0 (0,0%)

9 (52,9%)
5 (29,4%)
3 (17,6%)

16 (94,1%)

1 (5,9%)

(n=35)

53,23 £ 11,45

15 (42,9%)
20 (57,1%)
8 (22,9%)
10 (28,6%)
2 (5,7%)

1 (2,9%)

11 (31,4%)

2 (5,7%)
0 (0,0%)
1 (2,9%)
2 (5,7%)

18 (51,4%)
7 (20,0%)
10 (28,6%)

31 (88,6%)
4 (11,4%)

0,221

0,908

0,957
0,701
0,981
0,06

0,293

0,059
0,147
0,196
0,315

0,609

0,525




Al lctus (p 0.31)  p— 5 7

iy . I
Erupcion cutanea (p 0,14) 3,9

e—— >0

Mareos (p 0.73)  p—— 8¢

. I
Cambios menstruales (p 0,98) 5.2

b

Disminucion del dolor menstrual (p 0,48) I O

. I
Anemia (p 0,98) 59

Mejora en migrana (p 0,48) I O

Infeccion urinaria (p 0,14) 59

Ansiedad (p 0,48)

Efectos adversos totales (p 0,58)

B Grupo control (%) B Grupo de intervencion (%)



Parameter Visit 1 Visit 2
Control | Treatment P-value | Control | Treatment P-value
DSMS Leve (n) 5 11 0.860 7 12 0.842'
DSMS Mayor (n) 3 - 0.456 3 2 0.236'
MADRS Depresion (n) 0.588 0.611
No 3 5 6 7
Mald 6 12 3 9
Moderate 1 7 2 3
Severe 0 1 0 1
Five Digit Test (median percentile)
Reading 40 40 0.467° 37 1 0.309°
Counting 35 20 0.838° 25 1 0.237°
Election 10 30 0.525° 43 26 04112
Alternation 13 25 0.296° 25 20 0.83¢%°
Inhibition 22 21 0.862° 45 30 0.375
Cogmtive Flexibality 13 30 0.618° 2 65 0.358°
Whoqol-BREF (median [IQR]) 11.8(0.5) 12 (0.5) 0.864° |125{32) 12(32 0.763
SDMT (median percentil) 41-39 41-39 0.906° 41-39 2940 0.755°
Trail Making Test
Part A (median percentile) 41-39 41-39 1 19-28 2940 0.493°
Mistake (mean, [SD]) 1.5(4.4) 0300.7) 0.725° 15033 0200.7) 0.031°
Part B (median percentile) 41-39 1928 0715 4139 2940 0.628°
Mistake (mean, [SD]) 39(6.5) 1.1(2) 0236 | 1.8(23) 1.6 (3.6) 0262
MOCA (median percentile) 31-43 44.36 0370 57-68 44-36 0.356°

'Chi-square test; 2Mann-Whitney U test.
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Criterios de inclusion:
Paciente con diagnostico genético de CADASIL (variante patéogena que afecte a cisteina) que
cumplan alguno de los siguientes criterios:
-Ictus o AIT previo.
-Si no ha tenido ictus debe cumplir:
* Lacunares silentes o Fazekas > 2 en RM
* Mayores de 38 anos (mayores 35 si baja reserva cognitiva)

Criterios de exclusion:

-Deterioro cognitivo a partir de grado leve

-Dependencia y dificultades para acudir a las dos visitas del estudio
-Embarazo




4. REGISTROS NACIONALES

/V’: ')

Estudios epidemioldgicos previos de CADASIL y
MoyaMoya en Espana

*Moya Moya en Espafa: un estudio en Aragdn sobre la
epidemiologia, calidad de vida y salud autopercibida,

“"CADASIL estudios epidemioldgicos en Espafia son escasos y se
basan mas en revisiones y casos aislados.
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Organizacion de los grupos

= Base de datos de CADASIL (Neurologos):

Un centro reclutador por comunidad

= Base de datos de MoyaMoya (Neurodlogos, Pediatras, Neurocirujanos):
Un centro reclutador para adultos

Un centro reclutador pediatrico
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Comités de ética autondmicos
y exencion de consentimiento
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S e B e Sl By e e i gl
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DECTAMEN DEL ComTE COORDIMASDR B ETICS DE LA INVESTICAC IO BICMESHCA BE AMDALUCTA
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CERTIFICA

G ate Corvilad, an virud di ke previitn an L Ley 342007, da 3 de ulio, de invesngecios Bk oy
o Decrens BR0E0. de 30 de enem, por o Qe e regulan ks Organos oe Sca sssiencial y de B
Imawst] pacidin bdpemisd ko e Anctabscia, ha =alesdo e propeeds ds FEEV oomo promestor del provecto
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4. REGISTROS NACIONALES

REDC = An Example Sleep Study (demo)
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