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Large Ischemic Core

Patients with large stroke 
comprise 1 in 5 patients with LVO

Mokin M et al. ASPECTS LVO and time of 
symptom onset: Estimation of eligibility 
for EVT. Neurosurgery 2017

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



HERMES Lancet 2018







Trial RESCUE-Japan

LIMIT

ANGEL ASPECT SELECT 2 TESLA TENSION LASTE

No. patients 203 456 352 300 253 450

Onset to 

randomization 

0-24 h 0-24 h 0-24 h 0-24h 0-12h 0-7h or negative FLAIR 

if unknown time

Age, years >18 18-80 18-85 18-85 >18 >18

NIHSS > 10 6-30 > 10 > 6 <26

Pre-stroke 

mRS

0-1 0-1 0-1 0-1 0-2 0-1

Imaging 

selection 

criteria

ASPECTS 3-5, CT 

or MRI (DWI) if < 

6 hours LKW. 

(If LKW 6-24 h 

FLAIR used)

- 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)

ASPECTS of 3-5

(core volume >50 

ml on CTP)

NCCT ASPECTS 2-

5

NCCT or DWI 

ASPECTS 3-5

NCCT or MRI

ASPECTS 0-5

> 80yo, ASPECTS 4 or 5



Large Core Definitions

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

ASPECTS: 0 to 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



Liu C et al. Neurology 2025;104:e213443

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



9%

21%

Romoli M et al. J Clin. Med. 2024, 13, 4280

90-day mRS 0-2:   OR 2.47, 95%CI 1.5–4.0, p<0.001



22%

37%

Romoli M et al. J Clin. Med. 2024, 13, 4280

90-day mRS 0-3:   OR 2.20, 95%CI 1.7–2.8, p<0.001 (5 RCTs)



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

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

               RR 1.71 [95% CI, 1.09–2.66]

Symptomatic ICH in Large Ischemic Core

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



Does size of the infarct matter?



Liu C et al. Neurology 2025;104:e213443



ASPECTS 0 to 2 subgroup (6 trials)

Liu C et al. Neurology 2025;104:e213443



ASPECTS 0 to 2 – Removing LASTE



Does time to treatment matter?



Sarraj A et al. NEJM 2023



ANGEL ASPECT
Xiangtan Central Hospital

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. 

13 hours and 22 minutes 

Yuan G et al., ISC 2024 



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%to8.0%); 
    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



Sarraj et al. Beijing TISC conference 2024.



ASPECTS

• Cortex vs subcortex

• Gray-white differentiation

• Window level settings

• Role of edema

• Shades of Grey



Defining Severe Hypodensity

• Median density of contralateral thalami: 
• 38 HU (IQR: 35-40) 

• Median 0.5th Percentile CI
• 26 HU (IQR: 23-29) 

Severe Hypodensity Threshold Selected: 

26 HU

Contralateral

Thalamic Densities

0.5th Densities 

(Pooled)

…
Median

Early Ischemic 

Changes

38 HU

IQR

35 40

26 HU

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



26 mL

Identifying a Clinically Relevant Volume N=101N=221



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.
ESOC 2024, Basel, Switzerland

Stroke 2025



Yogendrakumar V et al. Stroke 2025



EVT eTICI 0-2a
n=43

Medical Management
n=225

Sun D, Nguyen TN, Pan Y, et al.
Clin Neuroradiol 2023 

Unsuccessful EVT (vs. MM)

Higher ICH (55.8% vs. 17.3%, p< 0.001)

Infarct volume growth (142.7ml vs. 90.5ml, p< 0.001)

Craniectomy (18.6% vs. 3.6%, p< 0.001) 





48M collapse at work 3:30 pm, left sided weakness 

NIHSS 18

OSH Transfer

CT at BMC 6:30 pm ASPECTS 5 at BMC

Utox +ve cocaine





AP    Lateral

NIHSS 18



Radial puncture: 1925

Catheter insertion: 1945

First microcatheter pass: 2000

Second microcatheter pass: 2021

Recanalization: 2035







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 greater 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)
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