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En el diagndstico por imagen
del ictus isquémico un “pitfall”
representa:

un PELIGRO para el
paciente

una TRAMPA en la que
caemos como radidlogos

genera un sinfin  de
DIFICULTADES

pitfall X
‘pit fol
b o) 7/ 5,000

trampa &

"

Translations of pitfall

Noun Frequency

t'r'a_&_gngating, =mm

snare, cheat, trick,

la trampa

pitfall

el escollo stumbling block, mmm

pitfall, reef, rock,

barrier, hidden

NP BRI

danger

VRO

la dificultad encontrada pitfall, hitch, let =
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¢, Queé aporta la neuroimagen avanzada en
el diagndstico del ictus isquémico?

Tan Importante como recopilar esta
Informacion es el conocer los limites técnicos

y humanos a que estamos sujetos:. falsos
positivos/negativos
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- Conceptos fisiopatologicos basicos

- Neuroimagen del infarto

- Neuroimagen de core / territorio en penumbra
- Neuroimagen vascular
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Conceptos basicos:

La oclusion de una arteria intracraneal
causa una disminucion en la perfusion
cerebral distal a la oclusion, cuyas
consecuencias varian dependiendo de
la magnitud de la disminucion del flujo
(FSC) vy la duraciobn de dicha
disminucion (tiempo).
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Cerebral blood flow (CBF) (mL/100 g/min)

RADIOLOGIA

Normal CBF

l

Functional threshold

30 min 120min 6h 24h

Time
[ Oligaemia (viable tissue)

B Penumbra
Infarct

Bunevicius A, Yuan H, Lin W. The potential
roles of 18F-FDG-PET in management of acute

stroke

patients. Biomed Res Int.

2013;2013:634598.

Simon J. Swiss Med Wkly. 2017;147:w14538

Penumbra isquémica vs infarto

Oligemia Penumbra Infarct core

Mientras que el tejido oligoémico resiste la

hipoperfusion sin pérdidas funcionales, el core
representa el tejido que se infartara
“irremediablemente”. La zona en penumbra

iIsquéemica presenta una pérdida de Ia
autorregulacion vascular y condiciona déficits
funcionales, pero es tejido potencialmente

recuperable si se recanaliza el vaso ocluido.
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Difuncién de la bomba Na/k | 1. Edema citotoxico | minutos
ante’la alsminuglon e Alk 2. Edema iénico extracelular
Deterioro de laBHE { 3. Edema vasogénico 7 e
4. Necrosis X (o X0 XA o 634480

6. Gliosis / malacia

Meses /
anos
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Neuroimagen del infarto

Segun DWI (Gold-standard?): hiperintensidad o bajos valores de ADC
Segun TC sin contraste: hipoatenuacion — hipodensidad
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DWI

- Empleando “b” altos (1000), permite visualizar el edema citotoxico como
una hiperintensidad /bajos valores de coeficiente aparente de difusion
(ADC).

- La hiperintensidad se aprecia ante una caida del FSC a 20 -
30mL/100g/min, que es algo superior a los limites establecidos por Jones
et al. en modelos animales (12 - 18mL) - sobreestima ligeramente el
verdadero core

- Verdadero Gold-standard - PET (poca disponibilidad en entornos
clinicos)
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Pitfalls DWI

- Falsos positivos: Reversibilidad de las alteraciones de la difusion. ¢ El
edema citotoxico NO es equivalente a infarto?

- Falsos negativos: Ictus clinico sin alteraciones visibles en la DWI
- Stroke mimics

Review Article

Diffusion weighted imaging in acute ischemic stroke: A review of its
interpretation pitfalls and advanced diffusion imaging application

Nandakumar Nagaraja

Journal of the Neurological Sciences 425 (2021) 117435



L

Reunién Anual

SOCIEDAD ESPANOLA DE |
NEURORRADIOLOGIA

ORIGINAL
RESEARCH

P.G. Kranz
J.D. Eastwood

Does Diffusion-Weighted Imaging Represent the
Ischemic Core? An Evidence-Based Systematic
Review

BACKGROUND AND PURPOSE: Diffusion-weighted imaging (DWI) hyperintensity is hypothesized to
represent irreversibly infracted tissue (ischemic core) in the setting of acute stroke. Measurement of
the ischemic core has implications for both prognosis and therapy. WWe wished to assess the level of
evidence in the literature supporting this hypothesis.

MATERIALS AND METHODS: \We performed a systematic review of the literature relating to tissue
outcomes of DWI hyperintense stroke lesions in humans. The methodologic rigor of studies was
evaluated by using criteria set out by the Oxford Centre for Evidence-Based Medicine. Data from
individual studies were also analyzed to determine the prevalence of patients demonstrating lesion
progression, no change, or lesion regression compared with follow-up imaging.

RESULTS: Limited numbers of highly methodologically rigorous studies (Oxford levels 1 and 2) were
available. There was great variability in observed rates of DWI lesion reversal (0%—-83%), with a
surprisingly high mean rate of DWI lesion reversal (24% of pooled patients). Many studies did not
include sufficient data to determine the precise prevalence of DWI lesion growth or reversal.

CONCLUSIONS: The available tissue-outcome evidence supporting the hypothesis that DWI is a
surrogate marker for ischemic core in humans is troublingly inconsistent and merits an overall grade
D based on the criteria set out by the Oxford Centre for Evidence-Based Medicine.

Kranz | AJNR 30 | Jun-Jul 2009 | www.ajnr.org
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Probability of Cortical Infarction Predicted by Flumazenil
Binding and Diffusion-Weighted Imaging Signal Intensity

A Comparative Positron Emission Tomography/Magnetic Resonance
Imaging Study in Early Ischemic Stroke

Wolf-Dieter Heiss, MD; Jan Sobesky, MD; Ulrich v. Smekal, MD; Lutz W. Kracht, MD;
Fritz-Georg Lehnhardt, MD; Alexander Thiel, MD; Andreas H. Jacobs, MD; Karl Lackner, MD

Figure 3. DWI hyperintensity and
decreased ADC values in the left
temporal cortex 3 hours after
symptom onset (patient 9). The
FMZ-PET shows no decrease of
tracer binding, and no final infarct
is seen on the follow-up T2-MRI.

Stroke. 2004,35:18921898.D01:10.1161/01.5TR.0000134746.93535.9b
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ADC Level is Related to DWI Reversal in Patients Undergoing
Mechanical Thrombectomy: A Retrospective Cohort Study

T. Umemura, “~'T. Hatano, “'T. Ogura, ““T. Miyata, "*'Y. Agawa, "~'H. Nakajima, "*'R. Tomoyose, "“'H. Sakamoto,
Y. Tsujimoto, =Y. Nakazawa, "~ T. Wakabayashi, “~'T. Hashimoto, ““'R. Fujiki, "~ W. Shiraishi, and “~I. Nagata

AJMNR Am ) Neuroradiol 43:893=98  Jun 2022

MATERIALS AND METHODS: We conducted a retrospective cohort study in patients with acute ischemic stroke who underwent
endovascular mechanical thrombectomy with successful recanalization between April 2017 and March 2021. DWI reversal was
assessed through follow-up MR imaging approximately 24 hours after treatment.

RESULTS: In total, 118 patients were included. DWI reversal was confirmed in 42 patients. The ADC level in patients with reversal
was significantly higher than that in patients without reversal. Eighty-three percent of patients with DWI reversal areas had mean
ADC levelsof =520 x 107° mm?/s, and 71% of patients without DWI reversal areas had mean ADC levels of <520 x 10™® mm?/s.
The mean ADC threshold was 520 x 10~° mm?/s with a sensitivity and specificity of 71% and 83%, respectively. In multivariate anal-
ysis, the mean ADC level (CR, 1.023; 95% Cl, 1.013-1.033; P < .0001) was independently associated with DWI reversal. Patients with
DWI reversal areas had earlier neurologic improvement (NIHSS at 7 days) than patients without reversal areas (P <.000]).

CONCLUSIONS: In acute ischemic stroke, the ADC value is independently associated with DWI reversal. Lésions with a mean
ADC of =520 x 107° mm?/s are salvageable by mechanical thrombectomy, and DWI reversal areas regain neurologic function. The
ADC value is easily assessed and is a useful tool to predict viable lesions.
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Caracteristicas de las alteraciones
reversibles de la DWI:

20 —

- Tipico de ictus de muy reciente = %/ /
Instauracion = 7

10] > / //
- Mas frecuente en zonas sin ‘\%&w ///// ////

correlacion en T2/FLAIR T T AN

- Repermeabilizacion muy temprana de R
.y . igaemia (viable tissue)
la oclusion arterial & Penumbra

Infarct

Cerebral blood flow (CBF) (mL/100 g/min)




LEOECESGDRESZAS%EBEG.'A Falsos negativos DWI con ictus clinico

- Ictus de fosa posterior
- Infartos de volumen muy bajo

- NIHSS < 4

Recomendaciones técnicas para disminuir falsos negativos:
- Reducir el grosor del corte de 5mm a 3mm

- Anadir adquisicion coronal o sagital
- Aumentar el valor de “b” (2000, 3000 o incluso 5000 s/mm?

- Aumentar el numero de direcciones de la difusion de 3 a 6
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Stroke mimics DWI

- Edema citotoxico por fallo en la bomba de Na/K de diferente naturaleza:
metabolica (hipo- hiperglucemia, cetosis), estatus epileptico, amnesia global
transitoria, encefalopatias toxicas, infecciones (herpes), Wernicke.

- Aumento de la densidad celular (gliomas de alto grado, linfomas,
metastasis)

- Aumento del contenido proteico o de la densidad (abscesos,
hematomas)

- Vacuolizacion celular (Creutzfeldt-Jackob, leucoencefalopatia por
heroina, mielinolisis osmotica, lesion axonal difusa)
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TC SIN CONTRASTE

- El edema citotoxico+extracelular de origen ionico y vasogénico se traduce
en un aumento del liguido tisular que disminuye la densidad - areas de
hipoatenuacion y de hipodensidad

- El aumento de volumen local o péerdida de surcos es signo indirecto del
aumento compensador del VSC

- Valor prondstico relativo: Cuanto menor es la densidad del tejido, mayor la
probabilidad de transformacidon hemorragica tras revascularizacion (mas
dano tisular al inicio)

Chavarria-Miranda A, Yugueros B, Gomez-Vicente B, Schiiller M, Galvdn J, Castaiio M, Calleja Al, Cortijo E, de Lera M, Reyes J, Coco-Martin MB, Agulla
J, Martinez-Galdamez M, Arenillas JF. Quantified ischemic core's radiological hypodensity and risk of parenchymal hematoma in > 4.5 h-window stroke
thrombectomy. Sci Rep. 2020 Oct 1;10(1):16196. doi: 10.1038/541598-020-73280-0. PMID: 33004936; PMCID: PMC7529772



Reunion Anual
|_ SOCIEDAD ESPANOLA DE 2
NEURORRADIOLOGIA

Pitfalls TC sin c. I. v.

- Falsos positivos: reversibilidad de la hipoatenuacion/hipodensidad
- Falsos negativos: ictus no detectados
- Stroke mimics: similares a los descritos en la DWI
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Reversibilidad de la hipoatenuacion

Methods

One hundred eighty-four patients with acute ischemic anterior circulation stroke were included
after consecutive screening. Ischemic brain edema was determined with quantitative lesion net
water uptake (NWU) in admission CT and follow-up CT based on CT densitometry, and
ANWU was calculated as the difference. The association of edema progression to imaging and

clinical parameters was investigated. Clinical outcome was assessed with the modified Rankin
Scale (mRS) scores at day 90.

Results
Of 184 patients, 27 (14.7%) showed edema arrest and 3exhibited significant edema
reversibility. Higher degree of recanalization (odds ratio [OR] 2.96, 95% confidence interval
[CI] 1.46-6.01, p < 0.01) and shorter time from imaging to recanalization (OR per hour 0.32,
95% CI 0.18-0.54, p < 0.0001) were significantly associated with edema arrest or reversibility.
Clinical outcome was significantly better in patients without edema progression (median mRS
score 2 vs 5, p = 0.004).
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- La sensibilidad para la isquemia es tiempo-dependiente:
50% en las primeras 3h (infraestima) y 80-90% a las 6h

- Infartos pequefios o0 muy recientes no siempre son detectables

- La fosa posterior es muy dificil de valorar (artefactos por
endurecimiento del haz y peor diferenciacion de la sustancia
gris / blanca)

Stroke mimics TC sin c. I. V.

Cualquier hipodensidad regional con cuadro clinico compatible: tumores, encefalitis,
Infartos venosos... cuidado con el TC post-contraste, los infartos subagudos presentan
rotura de la BHE y captacion heterogenea

von Kummer R, Nolte PN, Schnittger H, Thron A, Ringelstein EB. Detectability of cerebral hemisphere ischemic infarcts by CT
within 6 h of stroke. Neuroradiology 1994,;38:31-3
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Neuroimagen de la penumbra
Isqguemicay del core

Perfusion RM / TC: Core, hipoperfusion y mismatch / penumbra
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La evolucion de la penumbra isquémica a infarto depende de:
- tiempo de evolucidn - ventanas terapéuticas
- colateralidad leptomeningea - fast progressors vs. slow progressors

No existe actualmente ningun
signo de imagen que nos localice
directamente el territorio en
penumbra.

Nuestro acercamiento indirecto
mas cercano es el mismatch
hipoperfusion / core en los
estudios de perfusion TC o RM.
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Perfusion RM

Arterial
contrast
penumb

Jinyuan Liul
Michael Lipt

J Neuroimaging.

larization. In this context, CT has assumed a preeminent role based
on its ability to provide the anatomic and hemodynamic data needed
for decision making in a very short timeframe.®233 Notwithstanding,
the ability of diffusion MR to more specifically define the infarct core
and, thereby, its |;uv5~n|.m'|l::;ra,2“5"3‘"l it remains unclear whether MRI-based
triage would ever supplant CT outside of very specialized centers. The
largest obstacle in acute triage cases is likely to be the time involved in

MR screening, safety, and setup, not simply acquisition time. However,
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Perfusion TC

Al

FOCUS ON:

AJR2011;196:53-60

CT for Treatment Selection in
Acute Ischemic Stroke: A Code
Stroke Primer

RadioGraphics 2019; 39:1717-1738

https://doi.org/10.1148/rg.2019190142

Responses to the 10 Most Carlos Leiva-Salinas'
Frequently Asked Questions About  James M. Provenzale?’
Perfusion CT Max Wintermark!

D0I:10.2214/AJR.10.5705

Christopher A. Potter, MD
Achala 8. Vagal, MD

Mayank Goyal, MD, FRCPC
Diego B. Nunez, MD, MPH
Thabele M. Leslie-Mazwi, MD
Michael H. Lev, MD

Review of Perfusion Imaging in Acute Ischemic Stroke
From Time to Tissue

Jelle Demeestere®™, MD; Anke Wouters, MD, PhD; Soren Christensen, PhD;
Robin Lemmens, MD, PhD; Maarten G. Lansberg, MD, PhD

(Stroke. 2020;51:1017-1024. DOI: 10.1161/STROKEAHA.119.028337.)
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Imagen secuencial de una seccion determinada del craneo durante la
Inyeccion de un bolo de contraste yodado (tiempo de adquisicion: 80s).

Los cambios en la atenuacion se relacionan de forma lineal con la
concentracion de contraste yodado en el espacio vascular intracraneal.

A partir de esos valores absolutos se estiman una serie de parametros
mediante un post-procesado automatico o semiautomatico, que emplea
distintos algoritmos matematicos (en su mayoria de deconvolucion), y se
ordenan en forma de mapas cromaticos, los mas utilizados: VSC, FSC, TTM
y Tmax
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- CORE ISQUEMICO: Se acuerda un umbral de FSC relativo < 30% (en
comparacion con el lado contralateral sano). Otros umbrales posibles
(VSC 1.5 ml/100g o Tmax > 10s). Es un concepto hemodinamico.

- HIPOPERFUSION: Se acuerda un Tmax > 6 s. Este valor ha probado ser
el de mayor concordancia entre la TC-perfusion y la RM-perfusion

- MISMATCH (Penumbra):

-TC-perfusion: Territorio hipoperfundido — core (rFSC < 30%)
-RM-perfusion: Territorio hipoperfundido — bajos valores de ADC DWI
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Tip: Recomendaciones para el post-procesado semiautomatico:

ROI Statishics for Shice 1 @
. V!v\

- Comprobacion de la linea media

- Buena seleccion de arteria (preferiblemente perpendicular al corte) y
vena (seno sag. superior)

- Comprobacion de las curvas arterial y venosa
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- Stroke mimics: crisis, migranas, vasoespasmo, trombosis venosa...

- Estenosis/oclusion extracraneal: ocasiona una prolongacion del TTM

y Tmax que en caso de tandem sobreestima la hipoperfusion. Se puede
Intentar correqir:

- marcando el ROI del input arterial en el eje patologico, distal a la estenosis, si es
posible

- en algunos softwares se puede elegir un algoritmo no sensible al tiempo de
llegada (aunque no esta claro si esto es fiable)
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False ischaemic penumbras in CT perfusion in patients | n
with carotid artery stenosis and changes following =
angioplasty and stenting™ ™"

A.J. Mosqueira®*, J.M. Pumar?, S. Arias”, M. Rodriguez-Yafez®, M. Blanco Ulla?,
F. Vazquez Herrero?, J. Castillo®

Neurologia. 2020;35(1):24—31

CT perfusion data analysis was performed with a software
tool based on the mathematical model of deconvolution,
which is more precise than other options,?® particularly
for estimating perfusion in patients with carotid artery
stenosis.”” However, our results show that carotid artery
stenosis continues to cause FIP on CT perfusion images,
despite using this tool, resulting in obvious limitations for
clinical practice.

False ischaemic cores were not detected in any patient
on CT perfusion images. This is consistent with the lack
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Infartos pequenos (falsos negativos): lacunares y en territorio frontera
Asimetrias por malposicion de la cabeza y artefactos de movimiento
Falso core isquémico en ictus hiperagudos (ghost infact core)

Hiperperfusion “de lujo™ mucho mas comun en infartos de evolucion
subaguda (en ventana extendida). Correlacionar con TC sin contraste o
DWI

- Trombos suboclusivos / resolucion parcial del trombo

- Situaciones hemodinamicas que artefactan el resultado (ej. bajo gasto
cardiaco, trombosis de senos durales, sobrecarga venosa...)

Martins N, Aires A, Mendez B, Boned S, Rubiera M, Tomasello A, Coscojuela P, Hernandez D, Muchada M, Rodriguez-Luna D,
Rodriguez N, Juega JM, Pagola J, Molina CA, Ribé M. Ghost Infarct Core and Admission Computed Tomography Perfusion: Redefining
the Role of Neuroimaging in Acute Ischemic Stroke. Interv Neurol. 2018 Oct;7(6):513-521. doi: 10.1159/000490117.
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CBF<30% volume: 0 ml Tmax>6.0s volume: 181 ml
Mismatch volume: 181 ml
Mismatch ratio: infinite
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Colateralidad pial excelente (grado 5
en TC multifase) / hiperperfusién de
lujo en la fase subaguda del infarto
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En la evaluacion del core hay que relacionar SIEMPRE el
area de hipoatenuacion / ADC bajo con el area de core en
la perfusion:

- El core isquémico pasa de estar sobreestimando el infarto (ghost infarct core) en
la fase hiperaguda a, en algunos casos, infraestimarlo hasta desaparecer por
completo (falsos negativos /perfusion de lujo) en la fase aguda y subaguda.

- Esto debe de estar relacionado con la aparicion paulatina, mas o menos
rapidamente (altisima variabilidad inter-pacientes), de la colateralidad pial.
También tendra que ver cambios hemodinamicos sistemicos (bajadas de tension,
FA, bajo gasto cardiaco...) o incluso cambios de posicion del eémbolo.
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ER i Caso demostrativo 2: sobrecarga venosa Vs Crisis

255 ml
infinite

Sospecha de ictus de inicio
desconocido.

- Parafasias y desorientacion
- Leve borramiento del surco
nasogeniano.
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Crisis Sobrecarga venosa

- Los hallazgos dependen del - Predominantemente se observa un

tiempo de evolucion aumento de los tiempos (TTM vy
- Durante la crisis: aumento de VSC Tmax) con preservacion de volumen
- Tras la crisis: aumento de los tiempos Y flujo

(TTM 'y Tmax) y disminucion del - Implica todo el territorio de drenaje

volumeny el flujo t . _ : .
_ Las alteraciones pueden prolongarse Y ENOS0 (sustancia gris y sustancia

hasta 24h blanca)

- Suelen implicar sobre todo a
sustancia gris
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Tip: Utilidad de la perfusion en la localizacion de trombos muy distales

Afasia sensitiva de 5h de evolucion. Indicacion de fibrinolisis i. v. en ventana extendida. Resolucion clinica tras
varias horas
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Neuroimagen vascular

- Angio-TC
- 3D TOF
- Angio-RM con Gd i. v.
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u

- Mapa para valorar la via de acceso
(incluir TSA)

- Acercamiento etiologico (émbolos de
origen arterio-arterial en aterosclerosis o
displasia FM, disecciones o webs).
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MRA

Angio-TC vs. Angio-RM

CTA

Advantages

Disadvantages

= Mo contrast needed

(TOF)

= Hemodynamic

information from the
aortic arch up to the
cerebral vessels

* Limited availability

and feasibility
in acute setting

= Contrast dependent

(CE-MRA)

* Flow and motion artifacts

= Inferior accuracy

* Widely available

» Rapid data
acquisition

* Flow independent
technique

« Accuracy
close to DSA

= Less motion
artifacts
* Contrast dependent

= Radiation exposure

« El 3D TOF aporta informacion
hemodinamica a costa de la
resolucion espacial y en un field

of view limitado

e La

angio-TC

tiene

una

resolucion espacial muy alta,
cercana a la DSA en amplias
areas anatomicas en tiempos
cortos
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3D TOF vs ANGIO-TC

" \
i A

7 —8min 7 — 8 segundos
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Pitfalls 3D TOF:

Las reconstrucciones 3D
pueden generar falsos positivos
para oclusion de gran vaso en
casos de estenosis de alto
grado.
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Accuracy of CT Angiography for Differentiating
Pseudo-Occlusion from True Occlusion or High-Grade
Stenosis of the Extracranial ICA in Acute Ischemic Stroke:
A Retrospective MR CLEAN Substudy

M. Kappelhof, ““H.A. Marquering, "~ O.A. Berkhemer, “*). Borst, “*'A. van der Lugt, ““W.H. van Zwam, "~ ).A. Vos,
G. Lycklama a Nijeholt, “*'C.B.L.M. Majoie, and “~'B. Emmer, on behalf of the MR CLEAN Investigators

AJNR Am ) Neuroradiol 39:892-98 May 2018
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Inyeccion ACC Inyeccion ACI
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Pistas clinicas y signos radioldgicos utiles para el DD:

- Las disecciones son tipicas de pacientes jovenes y se acompafan
frecuentemente de dolor cervical, antecedentes traumaticos y p. c.

- Los ictus ateroembdlicos se presentan en un contexto de enfermedad
aterosclerodtica sistemica (antecedentes de claudicacion intermitente, entf.
coronaria...)

- Las pseudo-oclusiones se deben a una oclusion en un eje arterial sin
ramificaciones, donde el contraste no tiene por donde circular:

- émbolos en “T” que bloguean el poligono de Willis

- oclusiones carotideas por debajo del poligono de Willis

- émbolos u oclusiones basilares con una vertebral Unica o muy dominante
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Ejemplo de “pseudo-oclusion” de circulacion posterior

Embolo en el top basilar y AVD dominante
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4 se: evaluacion de la
Phase 1 Phase 2 Phase 3
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Pial Arterial Filling Score within the Symptomatic Ischemic Territory Using Single- and Multiphase CT Angiography
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If it looks like a duck, swims like a duck,
and quacks like a duck,

... lo mas probable es que estemos
ante distintas representaciones de la
misma informacion hemodinamica

Hypoperfusion Intensity Ratio Correlates with CTA

Collateral Status in Large-Vessel Occlusion Acute Ischemic
Stroke

D. Lyndon, ““'M. van den Broek, ““B. Niu, “*'S. Yip, ““ A. Rohr, and “*'F. Settecase

AJNR Am J Neuroradiol. 2021 Aug;42(8):1380-1386. doi: 10.3174/ajnr.A7181. Epub 2021 Jun 17. PMID: 34140276; PMCID:
PMC8367626.
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Indice de intensidad de la hipoperfusion:
Tmax > 10s / Tmax > 6s

There may be significant advantages
in using the HIR for collateral assess-
ment compared with these CTA visual

scoring systems. The HIR is a quantita-
tive assessment, requiring no additional
training for scoring scales (Fig 3),
thereby eliminating susceptibility to
reader bias and interrater variability (the
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Software: ¢amigo o enemigo?

- Disminuye la variabilidad inter-observador... humano. EXISTE UNA VARIABILIDAD INTER-SOFTWARE
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Comparison of automated ASPECTS, large vessel occlusion
detection and CTP analysis provided by Brainomix and RapidAl
in patients with suspected ischaemic stroke

Dermot H. Mallon, php, FRcr ™ Eleanor J.R. Taylor, Msc, MBBS,”
Orsolya L. Vittay, Bsc, MBBS,” Alexander Sheeka, Bsc, BM, Bs,”
David Doig, Bsc, MB, ChB, MD, FRCR,” and Kyriakos Lobotesis, MBBS, Msc, FRCR

Journal of Stroke and Cerebrovascular Diseases, Vol. 31, No. 10 (October), 2022: 106702



L

Reunién Anual )
SOCIEDAD ESPANOLA DE

NEURORRADIOLOGIA

ASPECTS and LVO

In our patient cohort, the correlation with the neurora-
diologist-derived ASPECTS was higher for the Braino-
mix-derived ASPECTS than for the RapidAl-derived
ASPECTS. The precise detail of the algorithms is not dis-
closed. However, based on visual inspection of the
ASPECTS output, we note that the automated segmenta-
tion of RapidAl was less accurate than Brainomix, which
is likely to contribute to inaccurate automated ASPECTS
calculation. This finding is consistent with a prior report
of 131 NCCTs that showed a high ICC for Brainomix than
for RapidAl (0.871 vs. 0.777)."”

Brainomix achieved a higher accuracy than RapidAl in
detecting LVOs. It should be noted that both software
packages still missed LVOs particularly within the termi-
nal ICA and M2 MCA. Therefore, as stated by RapidAl
and Brainomix, they should be used as clinical decision
support tools to augment, rather than replace, the assess-
ment by a neuroradiologist.

La correlacion software — neurorradidlogo es
mayor con Brainomix.

RAPID Al tiende a infraestimar el ASPECTS
(sobreestima el area con cambios por
Isqguemia aguda/subaguda)

Brainomix presenta mayor exactitud en la
deteccion de la oclusion de gran vaso.

Ambos softwares presentan dificultades
detectando oclusiones en ACI terminal y a
partir de M2
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CTP

The main finding in this study is that there is strong cor-
relation between the estimates of the volume of the ischae-
mic core and penumbra that were derived by Brainomix
and RapidAl (p=0.862 and p=0.832 respectively). Simi-
larly, there is high agreement (85%) in eligibility for MT

RapidAl
MT No MT
- 34 6
XN =
£ 62% 1%
(o]
£
S5 2 12
2 4% 24%

Figure 4. Confusion matrix showing the association between mechanical
thrombectomy eligibility based on CTP parameters derived from Brainomix
and RapidAl. Cohen’s Kappa was 0.647, indicating a high level of agree-
ment.

Discordancia en la
Indicacion de tratamiento
endovascular del 15%

Final infarct volume

In a subset of patients where complete reperfusion was
achieved, FIV was more strongly correlated with the
ischaemic core volumes determined by Brainomix than
for RapidAl. However, correlation in both cases was only
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RESUMEN

- Cualquier estudio de imagen en un paciente con un ictus isquemico agudo
refleja el parénquima y la hemodinamica cerebral en un momento
determinado -> muchas veces los falsos positivos o0 negativos son
errores de interpretacion o de concepto

- El ictus es una patologia tremendamente cambiante desde el momento
del inicio, influida por multiples factores que muchas veces no conocemos
ni controlamos (variaciones en la presion arterial, patologias previas...)

- Es fundamental correlacionar la imagen con los datos clinicos



Reunion Anual
|_ SOCIEDAD ESPANOLA DE 2
NEURORRADIOLOGIA

- Por encima de las 4,5h de evolucion, la realizacion de un protocolo de
Imagen que incluya un estudio de perfusion es ineludible, lo que
iIncrementa la complejidad de la interpretacion del mismo.

- La IA es una herramienta muy util, aungue se encuentra en desarrollo y
necesita de un especialista en neuroimagen para su correcta utilizacion.
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... el futuro

| Journal of Stroke

Cor
per IVIM parameters and
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Conventional

~ anization

In conclusion, IVIM imaging provides a non-invasive

Guan f Perfusion frac . ocsment of tissue perfusion by revealing the micro-
Hui ¢ circulation of blood in the capillary network. Our
Jeren results indicate that IVIM fand IVIM fD* are consist-

ent with conventional MR PWI and can be used to
identify the penumbra. These findings have important
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