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Terapia Endovascular

!

DAWN, DEFUSE 3
2015 Endovascular 4.5-
24 h 24hr CTA-CTP
DEFUSE <4.5hr | ° r selected
< —
Alteplase 3-6hrs I
ASK MRI-selected IMS 11, MR I MR-WITNESS
Streptokinase RESCUE, Alteplase 4.5-24hr
0-4 hrs DIAS / DEDAS DIAS-2 SYNTHESIS | MRI-selected
NINDS IV tPA Dgfgfstir,l)?ﬁe DeSTIOtep'ase Fndovascular | NOR-TEST WAKE-UP
Alteplase 0-3 selected 3_fe|;i,l\é|§|_ Early Devices I Tenecteplase Alteplase >
hrs < 5-8hr 1 0-4.5hr 4.5hr MRI-
1996 2005-2006 2009 2013 I 2017 selected

ECASS| ATLANTIS 2008 2012 MR CLEAN, ESCAPE, EXTEND- EXTEND-IA TNK
Alteplase 0-6hr Alteplase 3-5 | ECASS-3 Alteplase IA, SWIFT-PRIME, REVASCAT Tenectoplase O-

vs. Alteplase 12hr + LVO

ECASS I EPITHET 0-4.5hr CTP- PRISMS RN\
Alteplase 3-6 Alteplase 3- selected + Alteplase 0-3hr L 1Y)
hrs 6hr MRI- LVO Non-Disabling
selected Modificado de: “Expanding the therapeutic window for acute ischemic stroke”. Ford AL. ppt
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. . | PERFUSION

‘TIEMPO\

— - .
[ 6-16h ] 6-24h ]

+ PERFUSION
Paciente ideal. NO PERFUSION
Mismatch Clinico- DEFUSE 3 /DAWN \

<80 an > 80 an

NIHSS >10 NIHSS >10
Vol inf< 31 cc Vol inf < 21 cc

radiologico:

Vol infarto < 70 cc
Ratio penumbra/core < 1,8

NIHSS 6-25
ASPECTS > 6

DWI ASPECTS =5
Colaterales > 50%

FIV +
Algoritmo

NO FIV
Algoritmo
6-24h

Distal: M2, Proximal:
ACA ACP M1,ACI,AB < 6h

FIV

\

Il

OGV: oclusion gran vaso; < J

)
FIV: fibrinolisis IV; //

TM: trombectomia mecanica
Modificado de Kumar S, et al. J Clin Interv Radiol 2018
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Accesibilidad
Coste
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When selecting patients with AIS within 6 to 24 hours of last known normal
who have LVO in the anterior circulation, obtaining CTP or DW-MRI, with
or without MRI perfusion, is recommended to aid in patient selection for
mechanical thrombectomy, but only when patients meet other eligibility
criteria from one of the RCTs that showed benefit from mechanical
thrombectomy in this extended time window.

When evaluating patients with AIS within 6 hours of last known normal

with LVO and an Alberta Stroke Program Early Computed Tomography Score
(ASPECTS) of >6, selection for mechanical thrombectomy based on CT and
CTA or MRI and MRA is recommended in preference to performance of
additional imaqging such as perfusion studies.

For otherwise eligible patients with mild disabling stroke symptoms, IV
alteplase may be reasonable for patients who can be treated within 3 and
4.5 hours of ischemic stroke symptom onset or patient last known well or at
baseline state.

New recommendation.

New recommendation.

New recommendation.

For otherwise eligible patients with mild nondisabling stroke symptoms
(NIHSS score 0-5), IV alteplase is not recommended for patients who could
be treated within 3 hours of ischemic stroke symptom onset or patient last
known well or at baseline state.

New recommendation.

For otherwise eligible patients with mild non-disabling stroke symptoms
(NIHSS 0-5), IV alteplase is not recommended for patients who could be
treated within 3 and 4.5 hours of ischemic stroke symptom onset or patient
last known well or at baseline state.

New recommendation.

In patients with a hyperdense MCA sign, IV alteplase can be beneficial.

New recommendation.

)
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Telestroke/teleradiology evaluations of AIS patients can be effective for

correct IV alteplase eligibility decision making.

Establishing and monitoring target time goals for ED door-to-treatment IV
fibrinolysis time can be beneficial to monitor and enhance system performance.

Systems should be established so that brain imaging studies can be New recommendation.
performed as quickly as possible in patients who may be candidates for IV
fibrinolysis or mechanical thrombectomy or both.

New recommendation.

CTA with CTP or MR angiography (MRA) with diffusion-weighted magnetic
resonance imaging (DW-MRI) with or without MR perfusion is recommended
for certain patients.

In patients eligible for IV alteplase, because benefit of therapy is time
dependent, treatment should be initiated as quickly as possible and not delayed
for additional multimodal neuroimaging, such as CT and MRI perfusion imaging.
In patients with AIS who awake with stroke symptoms or have unclear time
¢M>ummumw¢|aammmmbmm

mmmmwammﬁmmm&smam
symptom recognition.

In patients with suspected intracranial LVO and no history of renal
impairment, who otherwise meet criteria for mechanical thrombectomy, lla
it is reasonable to with CTA if indicated before a
creatinine concentration.

in patients who are potential candidates for mechanical thrombectomy,
imaging of the extracranial carotid and vertebral arteries, in addition to the
intracranial circulation, may be reasonable to provide useful information on
patient eligibility and endovascular procedural planning.

New recommendation.

New recommendation.

New recommendation.

New recommendation.

New recommendation.
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TC BASAL » HEMORRAGIA

Administration u. .. —cplase in eligible patients without first obtaining MRI New recommendation.

to exclude cerebral microbleeds (CMBs) is recommended.

. In otherwise eligible patients who have previously had a small number (1-10)
of CMBs demonstrated on MRI, administration of IV alteplase is reasonable.

. In otherwise eligible patients who have previously had a high burden of CMBs
(>10) demonstrated on MRI, treatment with IV alteplase may be associated
with an increased risk of sIiCH, and the benefits of treatment are uncertain.
Treatment may be reasonable if there is the potential for substantial benefit.

New recommendation.

. / A
New recommendation. [/ A\
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TC BASAL > CORE ISQUEMICO

Core Isquémico: afuncional. No recuperable
aCBF <10 ml/100 gr/ min

CTP/MRP: || CBF ! CBV | MTT/Tmax

: en riesgo. Recuperable

Oligoemia benigna: funcional. No reclutable en el core

N
L 19))
%)

N 7
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TC BASAL > CORE ISQUEMICO » SIGNOS PRECOCES

Borramiento
surcos

Hipodensidad
focal
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TC BASAL » CORE ISQUEMICO X ASPECTS

Ganglionic Level

10 regiones (ACM)

o 2 Niveles

* Ganglionary supraganglionar con limite en la
cabeza del nucleo caudado

o PUNTUA.

* SOLO hipodensidad y/o pérdida de diferenciacién
sustancia gris-blanca.

o NO PUNTUA.

* Vaso hiperdenso, borramiento de surcos.

_ M1-M6: Territorios corticales
* Siplantea dudas. C: Caudado

L: Lenticular BN
I: Insula L (3))
Cl: Brazo posterior de capsula interna

* Focos de isquemia cronica.

Barber PA and the ASPECTS study group. Lancet, 2000
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« ASPECTS 0-3: No candidatos
a tratamiento de rescate
endovascular ni fibrinolisis.

Tratamiento no « ASPECTS 6 10 Buen

indicado de forma sistematica. resultado del tratamiento.
Pueden beneficiarse de evaluacion
individualizada mediante TC - %))

&

perfusion
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o %3

@ == RAPID-ASPECTS

8 ‘Reader 1

2 - Reader 2 -7
80UH W- 20 UH L § 0.5

8 |

‘g /

o

0.6+ '

<

s

3 .

5, * Concordancia moderada
8UHW -32UHL g 0.2

¢ (0,57-0,56) entre

S 0o neurorradiologos expertos

I T T T
<60 60-120 120 - 240 >240
Time from symptom onset to imaging (minutes) y AS P ECTS d e consenso

* Concordancia alta (0,9)
entre RAPID y ASPECTS dg
consenso ~19))

20UHW-35UHL

N 7

Kobkitsuksakul C, et al. Diagn Interv Radiol 2018 Maegerlein C, et al. Radiology, 2019
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RM Y CORE ISQUEMICO

DWI: b=2000, 1'5T.
o DWI-ASPECTS (SWIFT = 5)

o Volumetria del core (SWIFT,
EXTEND-IA < 50-70 ml; DAWN:
21-31 ml)

o FLAIR: “reloj tisular” enictus del
despertar o inicio incierto (1’5T).
Mismatch DWI-FLAIR ———RRe——=

CTA with CTP or MR angiography (MRA) with diffusion-weighted magnetic New recommendation.
resonance imaging (DW-MRI) with or without MR perfusion is recommended
for certain patients.

DWI

M |nicio conocido

B Sintomas al despertar

In patients with AIS who awake with stroke symptoms or have unclear time New recommendation. NN
of onset > 4.5 hours from last known well or at baseline state, MRI to identify T 19))
diffusion-positive FLAIR-negative lesions can be useful for selecting those lla Inicio desconocido . //
who can benefit from IV alteplase administration within 4.5 hours of stroke despierto

jom recognition. Thomalla et al. Ann Neurol. 2009.
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ICTUS AGUDO Y DWI NEGATIVA

©)

Meta-analisis Pubmed/Ovid/Medline
1992-2016 (1132 estudios).

Inclusidn: pacientes con diagnodstico
clinico de ictus agudo y DWI en las

primeras 72h =—®W!I negativa
12 estudios; 3236 pac (8 de ellos previos

a 2005).

231 pac. con ictus agudo y DWI negativa
(6,8%).

OR circ posterior/circ anterior=5,1
(p=0,0005).

En el ictus agudo debe prevalecer el
diagnostico clinico y no excluir a ningun
paciente de tratamiento en base a una
DWI negativa.

Study

Ref #24 (2000A)
Ref #26 (2000B)
Ref #e2 (2001)
Ref #11 (2007)
Ref #7 (2015)

Total

130
59

79
190
565
1,023

OR
1.6
18
221
7.3
26
51

95% CI
2.2,61.2
01,214
2.0,239.2
22,250
1.3,50
23,116

0.004
0.652
0.01
0.001
0.004
<0.001

0.01

0.1 1 10 100

Anterior Posterior
Circulation

K\

)
Edlow BL. Neurology, 2017
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Core Isquémico: aCBF < 10 ml/100 gr/ min
CTP/MRP: | | CBF '+ CBV | MTT/Tmax

: aCBF=10-22 ml/100gr/min
CTP/MRP: | CBF, = CBV,T MTT/Tmax
Tmax > 6 sg
MTT > 145% del contralateral

Oligoemia benigna: CTP/MRP:/ = CBF, = CBV,T MTT/Tmax
CTP: aCBF > 20ml/100gr/min

\\

H ll
J

“Tejido isquémico en riesgo” < N
J
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TCP/RMP ¥» PENUMBRA ISQUEMICA

o Indicacion ictus de circulacion anterior:
* Ictus de > 6 horas de evolucion
* lctus de tiempo de evolucion desconocido o del despertar

« Excepcionalmente en pacientes con ASPECTS limitrofes para
valorar beneficio potencial de trombectomia ~

/ A

DRI
/)

o ¢ Circulacion posterior? Kz,
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Tiempo medio que tarda la sangre
en llegar por la arteria e irse por
completo por la vena

Delimita el territorio en isquemia
aguda

~ )
VSC FSC
Cantidad de sangre por unidad Cantidad de sangre por unidad
de tejido de tejido y tiempo
Diferencia:
Infarto: Caida de VSC Clasifica las areas de < m
Penumbra: VSC normal o isquemia 7)

aumentado
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Densidad

FALSO POSITIVO: (UH)

o Baja intensidad del bolo de contraste

o Microangiopatia de la sustancia blanca

o Acortamiento del tiempo de adquisicion
(del transito del bolo de contraste):

- evitar sobreirradiacion
- bajo gasto cardiaco

FALSO NEGATIVO:

o Volumen parcial adyacente a vasos de
gran calibre

Campbell B. Stroke, 2011
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INFARTO MALIGNO NO MISMATCH CORE PEQUENO MISMATCH DIANA

- 4+ core (> 100 ml) -+ core (50-100) - --core (<10 ml) - Core ideal (50-70 ml)

- No penumbra - Penumbra = core - 4+ penumbra - +penumbra

- No mismatch - No mismatch - ++ mismatch - Mismatch ratio > 1,2-1,8
- Oligoemia insignificante

AN
[ D) H ||

N4
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Penumbra: Tmax >6 sg

volume:
volume:
volume:
volume:

Murray NM, et al. J Neurointerv Surg, 2019
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ANGIOTC/ANGIORM » OCLUSION VASCULAR

o Condicionante necesario para predecir eficacia del tratamiento trombolitico y ‘

seleccion de candidatos para trombectomia.

For patients who otherwise meet criteria for mechanical thrombectomy,
noninvasive vessel imaging of the intracranial arteries is recommended
during the initial imaging evaluation.

For patients with suspected LVO who have not had noninvasive vessel
imaging as part of their initial imaging assessment for stroke, noninvasive

vessel imaging should then be obtained as quickly as possible (eg, during
alteplase infusion if feasible).

o Lugar de la oclusion

In patients with suspected intracranial LVO and no history of renal
impairment, who otherwise meet criteria for mechanical thrombectomy,
it is reasonable to with CTA if indicated before a serum
creatinine concentration.

o Mapa vascular pretratamiento (oclusiones tandem).

.In patients who are potential candidates for mechanical thrombectomy,
imaging of the extracranial carotid and vertebral arteries, in addition to the
intracranial circulation, may be reasonable To provide useful information on

patient eligibility and endovascular procedural planning.

New recommendation.
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Leptomeningeas
| Willisianas
® ¢ fow Extracraneales
ACA F'iw l
Flow
anastomosis l

Infarct Penumbra

\ 1
;. Collaterals
a«
T Clot
Flow ’
Normal circulation Stroke with poor collaterals Stroke with good collaterals

El Amki et al. Int. J Mol Sci 2017;18(12)
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Tan modificado

Miteff Lee (RM)
ASPECTSc

Tan Maas

CS 0: 0% CS 1: 0-50% CS 2: 50-100% CS 3: > 100%

1N\
DRIR|

N 7
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ANGIOTC/ANGIORM 2» COLATERALES

o Escasa colateralidad: core mayor, peor resultado funcional, mayor riesgo de

complicaciones (hemorragia) y menor grado de repermeabilizacion en TM (Bang, Stroke
2011; Maas, Stroke 2009).

ESCAPE (= 50%).
No relacidn directa con la extension del tejido en penumbra (Nannoni, 2019)

kd.:dogicd verinbics Core volume Penumbra volume Mismaich ratio
ECTS 1.08 (1.03-1.12) - -
yperdense 0.70 - 128
CA sign (0.55-0.89 (1.04-1.59)
istal intracranial occlusion - 1.47 (1.11-1.949) 1.39 (1.06-1.82)
t burden score 1.10(1.05-1.15) 1.08(1.04-1.12) -
collaterals 195 (1.44-2.63) - 052 039-0.70)
intracranial occlusion indi istal M1 or M2 occlusion
o Progresadores rapidos y lentos
)
It may be reasonable to incorporate collateral flow status into clinical

decision-making in some candidates to determine eligibility for mechanical
thrombectomy.
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o ESCAPE. 3 fases

o Resolucion temporal.

€=
Cmmm =

o Evita la sobreestimacion del core isquémico
v la infraestimacion de colaterales.

o PROVE-IT en proceso (comparacion AngioTC
multifase vs CTP).

* Score colateralidad pial (6 grados). Tricotomizado

* Excelente concordancia interobservador

* Superior capacidad para predecir resultado funcional
(TCbasal, AngioTC fase unica, TCP)

Menon BK, Radiology 2015
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Todo perfecto, pero a mi explicame paso por paso
qgué tengo que hacer...

<)
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Normal

Patologia no
tromboembolica

/ \ ) ] . . - Ictus agudo no
TC Basal = TCP m—  TCP = AngioTC candidato a tto
v" Hemorragia, mimics v TTM, Tmax v' VSC v" Oclusion
v" Arteria hiperdensa . vascular
15 — 30 sgs 10 sgs 10 sgs colaterales

30-60 SgS Ictus agudo

ler pase: 2-3 min candidato a tto

<

v" Longitud y tipo de embolo
v Acceso vascular

v" Otros hallazgos

22 pase D)
< —p . |
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Controversias

o Revision critica del core isquémico: estimacion probabilistica del tejido con alta posibilidad
de terminar infartado sin reperfusion precoz, pero no tejido infartado real (variabilidad en
vulnerabilidad neuronal, reversibilidad de la isquemia, core fantasma, ausencia gold-
standard, variabilidad entre las técnicas de deteccién automatica). Mejor SIT-uv: Tejido
gravemente isquémico de viabilidad incierta (Goyal M, et al. Stroke, 2020).

o Discrepacias entre volumen de infarto y resultado clinico. TESLA, TENSION, SELECT-2, IN-
EXTREMIS, RESCUE-Japan LIMIT.

o Pacientes “excluidos” de los ensayos:

ASPECTS <6
* NIHSS <6
* oclusion de vaso distal

* jctus de circulacion posterior
° jctus > 24h. PERN

:\-\. v‘\\‘-
Q \\
))

), .'I,.“ ,vI,'I

AN 7 )
N
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Stroke Imaging Selection Modality and A Modified Rankin Scale Score
Endovascular Therapy Outcomes in the Early and woovmproms o T T T
Extended Time Windows

Raul G. Nogueira®, MD; Diogo C. Haussen, MD; David Liebeskind®, MD; Tudor G. Jovin, MD; Rishi Gupta, MD; n=31)
Ashutov Jadhav, MD, PhD; Ron F. Budzik, MD; Blaise Baxter, MD; Antonin Krajina, MD; Alain Bonafe, MD; Ali Malek, MD;
Ana Paula Narata, MD; Ryan Shields, MsC; Yanchang Zhang, PhD; Patricia Morgan, BSN, RN; Bruno Bartolini, MD;

0-6 h

Joey English, MD, PhD; Michael R. Frankel, MD; Erol Veeznedaroglu, MD; for the Trevo Registry and DAWN Trial Investigators —

IN=331)
BACKGROUND AND PURPOSE: Advanced imaging has been increasingly used for patient selection in endovascular stroke therag
The impact of imaging selection modality on endovascular stroke therapy clinical outcomes in extended time window remair
to be defined. We aimed to study this relationship and compare it to that noted in early-freated patients.

METHODS: Patients from a prospective multicentric registry (n=2008) with occlusions involving the intracranial internal carot Potionts (9

or the M1- or M2-segments of the middle cerebral arteries, premorbid modified Rankin Scale score 0 to 2 and {

treatment O to 24 hours were categorized according to freatment times within the early (0—6 hour) or extended (6—24 B Modified Rankin Scale Score
window as well as imaging modality with noncontrast computed tomography (NCCT)ZCT angiography (CTA) or NCCT a0 o1 82 e3 - a8 6
and CT perfusion (CTP). The association between imaging modality and 90-day modified Rankin Scale, analyzed in ( NO Symploms = - Death

(modified Rankin Scale shift) and dichotomized (functional independence, modified Rankin Scale score 0-2) manne
evaluated and compared within and across the extended and early windows.

RESULTS: In the early window, 332 patients were selected with NCCT+CTA alone while 373 also underwent CTP v
adjusting for identifiable confounders, there were no significant differences in terms of 90-day functional disability (/ (N=179)

shift: adjusted odd ratio [aOR], 0.936 [95% Cl, 0.709-1.238], P=0.644) or independence (aOR, 1.178 [95% CI, C
1.666], P=0.355) across the CTP and NCCT+CTA groups. In the extended window, 67 patients were selecte
NCCT+CTA alone while 180 also underwent CTP. No significant differences in functional disability (aOR,

[95% CI, 0.81-1.662], P=0.949) or independence (aOR, 0.640 [95% CI, 0.318-1.289], P=0.212) were seen acro

CTP and NCCT+CTA groups. There was no interaction between the treatment time window (06 versus 6-24 hour gy

CT selection modality (gCTPversus NCCT+CTA) in terms of functional disability at 90 days (P=0.45).

CONCLUSIONS: CTP acquisition was not associated with better outcomes in patients treated in the early or extenda v v v

windows. While confirmatory data is needed, our data suggests that extended window endovascular stroke therap 0 0 40 €0 &0 100

remain beneficial even in the absence of advanced imaging. Patients (%) )

Nogueira RG, Stroke 2021
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ConcIUS|ones

o TC multimodalidad como pilar clave en el diagnéstico del cuadro ictal agudo, la
seleccion de pacientes candidatos a tratamiento y la prediccion del resultado funcional.

o Enictus 0-6h estan indicadas TC basal y Angio-TC de TSAy craneo.

O En ictus 6-24h o de tiempo de evolucion desconocido se afiade la necesidad de TC
perfusion para la seleccion de candidatos a tratamiento »
P

O La escala de ASPECTS en TC basal y la escala de colaterales en Angio-TC son
potentes predictores de resultado funcional postrevascularizacion.

O Las herramientas de apoyo del codigo ictus basadas en |IA ayudan a mejorar y
simplificar la evaluacion de los estudios.

| .
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