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INTRODUCCION

Enfermedad aterosclerotica carotidea causa aproximadamente el 15-35% de los ictus isquémicos.
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ORIGINAL RESEARCH

Carotid Plaque-RADS

A Novel Stroke Risk Classification System

CENTRAL ILLUSTRATION: Schematic Representation of the Different

Plaque-RADS Categories 1 to 4

Plaque-RADS1 Plaque-RADS2  Plaque-RADS3 Plaque-RADS 4
MWT <3 mm MWT 23 mm

Type 3a

Normal wall Wall thickening

LRNC, FC thick

Type 3b

LRNC, FC thin

Plaque-RADS 3
Independent of MWT

Type 3c

\ -

Ulcerated plaque

S _

Independent of MWT
Type 4a

FC rupture

Type 4c

Intraluminal
thrombus

Plaque vulnerability

Saba L, et al. J Am Coll Cardiol Img. 2024;17(1):62-75.

Ancillary features

Calcifications

Neovascularization
Plaque inflammation

Positive remodeling

Plaque burden

Q -> O Progression of stenosis

Limited diagnostic study

Stent




PLAQUE-RADS PREDICE RIESGO ICTUS

Ischemic Stroke
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Limitaciones de la Imagen Convencional



FENOTIPADO MULTIMODAL DE LA PLACA

B-mode/duplex + radidmica

Composicion, calcio y ulceracién
CEUS: neovascularizacion y superficie

IPH, LRNC y capa fibrosa
Radidmica y analisis perivascular

Black-blood / DCE-MRI / 4D flow

Elastografia / cuantificacidn textural Photon-counting CT / spectral CT Radidémica y fenotipado tisular
N N NS
Lipidos, inflamacion y hemoglobina PET-CT / PET-MR
Microvasculatura / sefial funcional Inflamacion, microcalcificacion,
Integracion con ecografia actividad bioldgica

Atherosclerotic plaque
inflammation
+ High macrophage content
* Proinflammatory
macrophage polarization
+ Cytokine release

IA MULTIMODAL/MODELOS
INTEGRADOS

Gerogakis et al Neurology 2025




¢Podemos pasar de describir la placa a predecir su
comportamiento de forma objetiva?




ECOGRAFIA

Analisis tridimensional de textura de placa
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ECOGRAFIA

Radiomica de placa orientado a fenotipo sintomatico

Stepl: ROI Segmentation

Modelos radiomicos basados en
US para diferenciar placas
sintomaticas/no sintomaticas:
AUC 0,922 vs modelos clinicos y
basados en US AUC 0,723 vy
0,580, respectivamente
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Huang Z,Transl Stroke Res. 2022
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ECOGRAFIA

Radiomica de placa orientado al riesgo clinico

Internal validation cohort
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ANGIOTC

Radidmica de placa y de tejido perivascular
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ANGIOTC

Photon-counting CT para caracterizacion tisular de la placa

40Kev 50Kev 7T0Kev 90Kev 100KeV

110Kev 130Kev 150Kev 170Kev 190Kev

Cau R, Diagnostics (Basel). 2024



ANGIORM

La RM de pared identifica componentes asociados a vulnerabilidad
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IMPR

)

Clinical impact of the use of IMPROVE for selection of patients for carotid revascularisation

VE

A randomized controlled multicentre non-inferiority trial in symptomatic patients with 30-99% carotid stenosis

IMPROVE rule

Predictors:
- Stenosis severity I 5
- IPH on MRI

- Cerebral event
- Sex
-Age

Nies KPH, Stroke. 2025

3-year risk < 10%
oMT

3-year risk 2 10%
revascularization

Carotid Index IMPROVE; IMPROVE;
stenosis | Sex IPH | event 1-y risk, % 3-y risk, %
>70% Male Yes | Cerebral 16.5 51.6
No Cerebral 3.6 13.6
No | Ocular 14 4.2
Female Yes | Cerebral 135 442
No Cerebral 2.9 1.1
No Ocular 0.9 3.4
50%- Male Yes | Cerebral 10.8 36.8
G No Cerebral 2.3 8.8
No Ocular 0.7 2.7
Female Yes | Cerebral 8.7 30.9
No | Cerebral 1.8 7.2
No Ocular 0.5 2.2
<50% Male Yes | Cerebral 2.8 10.6
No | Cerebral 0.6 2.2
No Ocular 0.2 0.7
Female Yes | Cerebral 2.2 8.7
No | Cerebral 0.5 1.8
No Ocular 0.1 0.5




PET-TC

La captacion de 18F-FDG en la placa se asocid con ictus ipsilateral recurrente a 5 afios

Figure 1 Schematic Representation of "*FDG PET-CTA Image Acquisition
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Movat Pentachrome H&E

Kaczynski J, Radiology. 2022



OPTOACUSTICA

La optoacustica anade informacion molecular a otros sistemas de imagen
(fundamentalmente US)

c Healthy Histology
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Ultrasound

Karlas A, Photoacoustics. 2021
Riksen JJM, Photoacoustics. 2024



Avanzar hacia una medicina de precision en prevencion de ictus isquémico. Ir “mas
alla” de la estenosis.

Normal artery Fatty streak Fibrofatty plaqgue ~ Vulnerable plaque

Natural history of carotid artery disease -

@ — 6 Carotid imaging @

Risk stratification
model

Saba L, ESC Council on Stroke (2025).



IMAGEN AVANZADA DE PLACA, ¢ QUE FALTA PARA
CAMBIAR LA PRACTICA CLINICA?

1. Armonizacion e Integracion

- Protocolos comunes y definiciones compartidas.

- Segmentacion reproducible y modelos interpretables.
- Seleccion de biomarcadores minimos utiles.

2. Validacion
- Cohortes prospectivas.
- Validacion externa y endpoints “clinicos”.

3. Demostrar impacto y seleccionar el mejor manejo para cada paciente
- BMT intensivo, revascularizacion, seguimiento, coste-efectividad.
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