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Large Ischemic Core

Patients with large stroke
comprise 1in 5 patients with LVO

989 AIS in 2014-2015
224 VO (1/5)

Mokin M et al. ASPECTS LVO and time of
symptom onset: Estimation of eligibility
for EVT. Neurosurgery 2017
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FIGURE 2. Distribution of ASPECTS values according to time from
stroke onset to hospital arrival in patients with M1 and ICA occlusion.
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Trial

No. patients

Onset to
randomization

Age, years

NIHSS

Pre-stroke
mRS
Imaging
selection
criteria

RESCUE-Japan

LIMIT ®
203

0-24 h

>18

>10

0-1

ASPECTS 3-5, CT
or MRI (DWI) if <
6 hours LKW.

(If LKW 6-24 h
FLAIR used)

ANGEL ASPECT

456

3
*
3
.

352

0-24 h

18-80

6-30

0-1

ASPECTS 3-5
(LKW 0-24 h)

ASPECTS 0-2
(core 70-
100ml if LKW
0-24 h)

ASPECTS >5

(LKW 6-24 h
and core 70-
100 ml)

SELECT 2

I

0-24 h

18-85

>10

0-1

ASPECTS of 3-5

(core volume >50
ml on CTP)

TESLA

300

0-24h

18-85

>6

0-1

I

TENSION

253

0-12h

<26

0-2

NCCT ASPECTS 2-|NCCT or DWI

5

ASPECTS 3-5

LASTE

0-7h or negative FLAIR
if unknown time

450

>18

0-1

NCCT or MRI
ASPECTS 0-5

> 80yo, ASPECTS 4 or 5



Large Core Definitions

ASPECTS:0to 5
- Semi-quantitative
- Lower score on MRI than CT

Ischemic core: >50ml/>70 ml

- CTP measures the volume of reduced blood flow
at the time of acquisition

- MRI measures restricted diffusion / cytotoxic
edema

Abdalkader M et al. J of Stroke 2023;25(1):55-71.



Endovascular Thrombectomy for Large Ischemic Core

Stroke

A Systematic Review and Meta-Analysis of Randomized Controlled Trials

A Score on the modified rankin scale at 90 days

Weight Odds ratio Odds ratio
Study LogOR SE (%) IV, Fixed, 95% CI IV, Fixed, 95% CI
AMNGEL-ASPECT 0.31 0.1 30.6 1.4(1.1,1.7) '—‘—'
LASTE 0.49 0,12 247 1.6(1.3, 2.1) P
RESCUE-Japan LIMIT 0.88 0.26 5.3 2.4(1.5,4.0) I
SELECTZ 0.41 0.12 26.2 1.5(1.2,1.9) Po——
TENSION 0.95 0.24 6.0 2.6(1.6,4.2) _—
TESLA 0.34 0.22 1.2 1.4 (0.9, 2.2) . |
Total (95% C1) 100.0 1.6 (1.4, 1.8) e
Heterogeneity: Tau? = 0.019; Chi* = 9.09, df =5 (p = 0.11); I = 45% : : : :
Test for overall effect: z=7.63 (p < 0.01) 0 1 2 3

Favors BMT Fawvors EVT

90-day mRS: EVT vs BMT, OR 1.6 [95% CI 1.4, 1.8]

Liu C et al. Neurology 2025;104:€213443
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EVT

Systematic Review
Mechanical Thrombectomy in Ischemic Stroke with a
Infarct Core: A Meta-Analysis of Randomized Contrc
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Symptomatic ICH in Large Ischemic Core

6 Randomized trials Meta-analysis, Symptomatic ICH Risk: 5.5% vs. 3.2%

RR 1.71 [95% ClI, 1.09-2.66]

Real-Life, Observational Meta-analysis, Symptomatic ICH Risk: 9.6% vs. 7.9%

o e e mm T n

C. sIcH

EVT MM Risk ratio Risk ratio Weight
Cohort studies Events/total (%) Events/total (%) M-H, fixed, 95% CI M-H., fixed, 95% CI {36)
Ref, #44 8/62 (12.90) 3/43 (6.98) e 1.85 (0.52, 6.58) 6,90
Ref, #43 26/126 (20.63) 5/35 (14.29) P 1.44 (0.60,3.49) 1530
Ref, #42 &/163 (2.68) 14/287 (4.88) —i— 0.75 (0.30, 1.93) 19.80
Ref. #26 3/60 (5.00) 3/48 (6.25) e 0.80 (0.17, 3.79) 6.50
Ref, £41 9/165 (5.45) B/70(11.43) P 0.48(0.19,1.19) 21,90
Ref, #45 7/36 (19.44) 4/53 (7.55) : - 2.58 (0.81, B.16) 630
Ref, #27 4745 (B.16) 131108 (1.2.04) '-'.":—' 0.68 (0.23, 1.97) 15.80
Ref, 440 328 (10.71) 7076 (9.21) —— 1.16 (0.32, 4.19) 7.40
Total 66/680 (0.58) 57/720 (7.92) i 1.01(0.70, 1.46)  100.00
Heterogeneity: Chi* = 7.68, df = 7 (p = 0.36); F = 9% :
Test for overall effect: z = 0.06 (p = 0.95) 0 2 4 M R 10

MM worse EVT worse

Li Q, Abdalkader, et al. Neurology 2023;101(9):e922-e932.



Does size of the infarct matter?



Endovascular Thrombectomy for Large Ischemic Core

Stroke
A Systematic Review and Meta-Analysis of Randomized Controlled Trials

Subgroup LogOR SE Weight Odds ratio (95% Cl)
(%)

Infarct size -
<70 mL 0.32 012 453 P
270 mL 0.42 0.11 54.7 P
Infarct size
<100 mL 0.48 0.13 67.3 . +
=100 mL 0.43 0.10 36.3 il
Infarct size
<150 mL 0.41 0.12 59.2 ®
> 150 mL 0.48 0.15 40.8 P o——e

050 1.00 150 200 250 3.00

— —

SMT better EVT better
Liu C et al. Neurology 2025;104:€213443
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1a11.3. 1.9

1.5(1.2, 1.9)
1.6(1.2,2.2)

p for
differences

0.53

0.97
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ASPECTS O to 2 subgroup (6 trials)

A
EVT

Study Events/Total (%)
ANGEL-ASPECT 11/32 (34.37)
RESCUE-Japan LIMIT 1/5 (20.00)
SELECTZ2 0/12 (0.00)
TENSION 2115 (13.33)
TESLA 4/22 (18.18)
LASTE 27/86 (31.40)
Total (95% Cl) 45/172 (26.16)

Heterogeneity: Tau® = 0.076; Chi? = 4.90, df =4 (p = 0.30); I = 18%

Test for overall effect: z = 3.26 (p < 0.01)

90-Day mRS 0-3

BEMT Weight Risk ratio Risk ratio
Events/Total (%) (%) MH, Fixed, 95% Cl MH, Fixed, 95% Cl
8/30 (26.67) 37.0 1.3(0.6, 2.8) i
0/3 (0.00) 2.7 2.0 (0.1, 37.8) e -
0/8 (0.00) 0.0 :
4/23 (17.39) 14.2 0.8(0.2,3.7) .
2/29 (6.90) 7.7 2.6 (0.5, 13.1) SR >
9/95 (9.47) 38.4 3.3(1.7, 6.6) - *
23/188 (12.23) 37.0 2.1(1.4,3.3) P ——
3 3 33
Favors EMT Favors EVT

Liu C et al. Neurology 2025;104:€213443



ASPECTS O to 2 — Removing LASTE

90-day mRS 0-3
EVT BMT Risk Ratio Risk Ratio
Study Events /Total (%) Events /Total (%) Weight MH, Fixed, 95% CI MH, Fixed, 95% CI
ANGEL-ASPECT 11/32 (34.38) 8/30 (26.67) 60.1% 1.29 [0.60, 2.76] —e
RESCUE-Japan LIM 1/5 (20.00) 0/3 (0.00) 4.4% 1.91[0.10, 34.92] ' ® -
SELECT?2 0/12 (0.00) 0/8 (0.00) 0.0%
TENSION 2/15 (13.33) 4/23 (17.39) 23.0% 0.77 [0.16, 3.68] —®
TESLA 4/22 (18.18) 2/29 (6.90) 12.6% 2.64[0.53, 13.12] - * -
Total (95% Cl) 18/86 (20.93) 14/93 (15.05) 100.0% 1.37 [0.74, 2.52] . ®
Heterogeneity: Tau"2 = 0.000; Chi*2 =124, df =3 (P =0.74); I"2=0% . . . . .
Test for overall effect: Z=1.01 (P =0.31) 0 1 2 3 4 5
Favours EVT Favours BMT

(A)



Does time to treatment matter?



Subgroup No. of Patients Generalized Odds Ratio (95% CI)

Interval between time that patient was last
known to be well and randomization

<12 hr 211 — 1.48 (1.12-1.96)
=12 hr 141 = 1.53 (1.09-2.28)
<6 hr 100 * 1.63 (1.09-2.46)
=6 hr 252 — 1.49 (1.14-1.94)

\\
Sarraj A et al. NEJM 2023 ( \ SELECT2

TRIAL



ANGEL ASPECT G gptein

Xiangtan Central Hospital

(A) Odds ratio for mRS 0-3 at 90 days in EVT vs MM groups (B) Odds ratio for mortality at 90 days in EVT vs MM groups
by time to treatment
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The lower 95% CI for estimated treatment benefit crossed 1 at 13 h 22 minutes, but the point estimate

exceeded 1.0 throughout the 24h period and time-benefit interaction P value was 0.38.
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TESLA Post Hoc:

0- to 6-hour window

90-day mRS 0-2: EVT 27%(11/41) vs MM 5% (2/39; absolute diff., 22%; 95%CI, 5.5% to 37%).
90-day mRS 0-3: EVT 39% (16/41) vs MM 18%(7/39; absolute diff., 21%; 95%CI, 1.2% to 39%)

Mortality 90 days: EVT 22% (9/41) vs MM 38%(15/39; absolute diff., =17%; 95%CI, —35%to 3.5%) NS

6- to 24-hour window
90-day mRS 0-2: EVT 10% (11/110) vs MM 10% (11/107); absolute diff.,—0.3%; 95%CI,-8.7%108.0%);
90-day mRS 0-3: EVT 26% (29/110) vs MM 21% (22/107); absolute diff., 5.8%; 95% CI, =5.5% to 17%)

Mortality at 90 days EVT 40% (44/110) vs 32% (34/107); absolute diff., 8.2%; 95% CI, —-4.5% to 21%)

Yoo A, Zaidat O, et al. TESLA. JAMA 2024



Does Penumbra - Core mismatch matter?

Definition 1: N=161

Mismatch Ratio Penumbra (Tmax > 6s)/Core volume 1.8
Mismatch Volume Penumbra (Tmax>6s) - Core volume 15 ml

Definition 2: N=43

Mismatch Ratio Penumbra (Tmax > 6s)/Core volume 1.2
Mismatch Volume Penumbra (Tmax>6s) - Core volume 10 ml

JAMA | Original Investigation
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Across Ischemic Injury and Penumbra Profiles
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Association of Mismatch Profiles and
Clinical Outcome from Endovascular
Therapy in Large Infarct: A Post-Hoc
Analysis of the ANGEL-ASPECT Trial

Xiaochuan Huo, MD," Thanh N Nguyen, MD,? Dapeng Sun, MD, PhD ©,3# Raynald, MD,?
Yuesong Pan, PhD ©,3# Gaoting Ma, MD,* Xu Tong, MD,? Mengxing Wang, PhD © #
Ning Ma, MD ©,3# Feng Gao, MD,** Dapeng Mo, MD ©,2* Mohamad Abdalkader, MD,?
Hesham E. Masoud, MD,® Raul G. Nogueira, MD,” and Zhongrong Miao, MD,*#
for the ANGEL-ASPECT study group
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ASPECTS

» Cortex vs subcortex

* Gray-white differentiation
* Window level settings

* Role of edema

» Shades of Grey
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Changes

Defining Severe Hypodensity

Contralateral
Thalamic Densities

IQR
D
! » Median density of contralateral thalami:
: i ! « 38 HU (IQR: 35-40)
i « Median 0.5t Percentile CI
: : : « 26 HU (IQR: 23-29)
3% 38HU 40 0.5th Densities
(Pooled) Severe Hypodensity Threshold Selected:
a : 26 HU
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8 i
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Meldian
26 HU

Yogendrakumar V, Campbell B, Sarraj A. ESOC May 2024, Basel



Probability of mRS 0-3 at 90 Days

Identifying a Clinically Relevant Volume

Volume of Ischaemic Core < 26 HU (mL)

8- 26 mL
6
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No significant benefit of EVT (vs MM) in patients with
increasing volume of severe hypodensity on CT

Substantial volumes of severe hypodensity associated
with more cerebral edema and higher need for

hemicraniectomy after EVT

~\ Yogendrakumar V, Campbell B, Sarraj A, et al.
\ SELECT2 ESOC 2024, Basel, Switzerland
TRIAL
Stroke 2025



Association of Ischemic Core Hypodensity With
Thrombectomy Treatment Effect in Large Core Yogendrakumar V et al. Stroke 2025

Stroke: A Secondary Analysis of the SELECTZ
Randomized Controlled Trial




Unsuccessful Recanalization vs. Medical Management of Patients with
Large Ischemic Core

Analysis of the ANGEL-ASPECT Randomized Trial

Dapeng Sun' - Thanh N. Nguyen?(" - Yuesong Pan'? - Mengxing Wang® - Mohamad Abdalkader? -
Hesham E. Masoud? - Alice Ma* - Xu Tong' - Gaoting Ma® - Xuan Sun' - Ligang Song' - Ning Ma' - Feng Gao' -

Dapeng Mo' - Zhongrong Miao'("! - Xiaochuan Huo'7(7

0.00

Medical Management 3.56

n=225
Y Y : K Unsuccessful EVT (vs. MM)
! Higher ICH (55.8% vs. 17.3%, p< 0.001)
EVT eTIC1 0.2a Infarct volume growth (142.7mivs. 90.5mI, p<0.001)
Craniectomy (18.6% vs. 3.6%, p< 0.001)

n=43 6.98 4.65 6.98 i
|
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mRS 0 MRS1 WmmRS2 EMmRS3 EMmmRS4 EmmRSS5 EmRS6 Sun D, Nguyen TN, Pan Y, et al.
Clin Neuroradiol 2023






EXCEPTIONAL CARE. WITHOUT EXCEPTION



PEFTN

EXCEPTIONAL CARE. WITHOUT EXCEPTION.




NIHSS 18

(,EN).

BTN

EXCEPTIONAL CARE. WITHOUT EXCEPTION.




(,EN)

BOSTON

EXCEPTIONAL CARE. WITHOUT EXCEPTION.
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Large Ischemic Core Gaps

* ASPECTS 0 to 2 with CT selection

* Degree of hypodensity

* Role of mismatch in small and large ischemic core stroke
* Adjunctive therapy



Conclusion

* Large ischemic core predicts lower likelihood of doing well with EVT but does not modify its
treatment effect

Earlier treatment with greater likelihood of benefit than later treatment

ASPECTS 0 to 2 by NCCT uncertainty

Even if there is no perfusion mismatch, EVT benefit seen

The %reater the volume of severity of hypodensity on CT scan, the lower the likelihood of
EVT benefit vs. MM

A simplified imaging protocol (CT/CTA) can be feasible for thrombectomy selection in light
of large core data
(TESLA 1-year, TENSION, SELECT2, ANGEL-ASPECT)



VPrimary Safety Endpoint Results (N:37})
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