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Abstract
Introduction: The very elderly (⩾80 years) are under-represented in randomised endovascular thrombectomy (EVT) 
clinical trials for acute ischaemic stroke. Rates of independent outcome in this group are generally lower than the less-
old patients but the comparisons may be biased by an imbalance of non-age related baseline characteristics, treatment 
related metrics and medical risk factors.
Patients and methods: We compared outcomes between very elderly (⩾80) and the less-old (<80 years) using 
retrospective data from consecutive patients receiving EVT from four comprehensive stroke centres in New Zealand 
and Australia. We used propensity score matching or multivariable logistic regression to account for confounders.
Results: We included 600 patients (300 in each age cohort) after propensity score matching from an initial group 
of 1270 patients. The median baseline National Institutes of Health Stroke Scale was 16 (11–21), with 455 (75.8%) 
having symptom free pre-stroke independent function, and 268 (44.7%) receiving intravenous thrombolysis. Good 
functional outcome (90-day modified Rankin Scale 0–2) was achieved in 282 (46.8%), with very elderly patients having 
less proportion of good outcome compared to the less-old (118 (39.3%) vs 163 (54.3%), p < 0.01). There was no 
difference between the very elderly and the less-old in the proportion of patients who returned to baseline function at 
90 days (56 (18.7%) vs 62 (20.7%), p = 0.54). All-cause 90-day mortality was higher in the very elderly (75 (25%) vs 49 
(16.3%), p < 0.01), without a difference in symptomatic haemorrhage (very elderly 11 (3.7%) vs 6 (2.0%), p = 0.33). In the 
multivariable logistic regression models, the very elderly were significantly associated with reduced odds of good 90-day 
outcome (OR 0.49, 95% CI 0.34–0.69, p < 0.01) but not with return to baseline function (OR 0.85, 90% CI 0.54–1.29, 
p = 0.45) after adjusting for confounders.
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Conclusion: Endovascular thrombectomy can be successfully and safely performed in the very elderly. Despite an 
increase in all-cause 90-day mortality, selected very elderly patients are as likely as younger patients with similar baseline 
characteristics to return to baseline function following EVT.
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Introduction

Endovascular thrombectomy (EVT) is a powerful interven-
tion for ischaemic stroke caused by intracranial large vessel 
occlusion (LVO).1–5 Treatment is highly effective for appro-
priately selected patients within 24 h of stroke onset if the 
stroke is disabling and if salvageable brain tissue can be 
demonstrated.6–8 Very elderly patients (⩾80 years) are 
under-represented in randomised EVT clinical trials despite 
approximately one-third of all ischaemic strokes occurring 
in this age group.9 Only 198 (15.4%) patients in the Highly 
Effective Reperfusion evaluated in Multiple Endovascular 
Stroke Trials (HERMES) individual patient meta-analysis 
were aged 80 or older, yet, EVT was highly effective in this 
subgroup (cOR 3.68 (1.95–6.92) for independent outcome 
compared with medical therapy).10,11 Even fewer patients 
of this age group were included in the late time-window 
EVT trials.12,13

A limited number of observational studies have reported 
real world experience on outcome after EVT in the very 
elderly, with rates of good functional outcome (90-day 
modified Rankin Scale (mRS) score 0–2) reported in larger 
multicentre series to be between 20% and 43% of treated 
patients.14–21 The rates of independent outcome are gener-
ally lower than the less-old patients but the comparisons 
may be biased by an imbalance of non-age related baseline 
characteristics such as stroke severity, treatment related 
metrics and medical risk factors.

Using data from four comprehensive stroke centres in 
New Zealand and Australia, we aimed to review the asso-
ciation between the very elderly and functional outcome 
after EVT accounting for these inherent biases. We hypoth-
esised that functional outcomes are similar between patients 
80 years or older, and those aged less than 80 years, when 
imbalances in baseline demographic, clinical characteristic 
and EVT related metrics are matched.

Methods

Study population

We performed a retrospective analysis of patient data from 
consecutive EVT patients treated for occlusion of the inter-
nal carotid (including tandem occlusions), proximal seg-
ments (1 and 2) of the middle cerebral and basilar artery at 

four comprehensive stroke centres in New Zealand 
(Christchurch, Auckland, Wellington hospitals) and 
Australia (John Hunter Hospital) between 1st January 2017 
and 31st December 2020. All New Zealand data were 
derived from the national New Zealand reperfusion regis-
try22 with additional data sources.23 Data for John Hunter 
Hospital was collected prospectively as part of the 
International Stroke Perfusion Imaging Registry 
(INSPIRE).24 Collectively the included centres cover a 
population catchment of nearly 6 million people and 
include provision of services to regional centres. All cen-
tres used Computed Tomography (CT) imaging as the 
screening modality and have access to perfusion imaging. 
All centres offer EVT to four different regional networks of 
primary stroke centres.

We collected basic patient demographics (age, sex, pre-
stroke functional status), clinical risk factors, stroke related 
clinical variables including baseline National Institutes of 
Health Stroke Scale (NIHSS), treatment metrics (intrave-
nous thrombolysis, relevant metrics related to EVT includ-
ing final thrombolysis in cerebral infarction (TICI) score) 
and mRS data at 90 days. Thrombectomy was considered in 
the extended time window if reperfusion was achieved >6 h 
from onset or last known well time. Outcome data at 90 days 
was collected prospectively by either phone call or in-per-
son assessment as part of the stroke reperfusion registries by 
a member of the clinical team. The outcome endpoints 
assessed in this study were good functional outcome 
(defined as 90-day modified Rankin Scale (mRS) 0–2) and 
return to baseline function (same 90-day mRS as baseline). 
Patients treated with medium or distal vessel thrombectomy 
(distal middle cerebral, anterior cerebral or posterior cere-
bral artery), with missing relevant data such as stroke or 
treatment related information and functional outcome were 
excluded. The Alberta Stroke Program Early CT score 
(ASPECTS) was also not available as this variable was not 
routinely collected at the participating centres. All data were 
collected as part of standard care and assessment of radio-
logical and clinical outcomes were not performed centrally.

Statistical analysis

We used standard descriptive statistics to compare the base-
line characteristics, stroke and EVT related metrics, and 
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outcomes variables between the very elderly patients 
(⩾80 years) and the less-old patients. Differences were 
assessed with univariate analysis using X2 or Fisher’s exact 
test for categorical variables, and Mann-Whitney test for 
continuous variables. Data were reported as median (± 
interquartile range) or n (%). We performed propensity score 
matching by estimating the propensity score for baseline 
demographic and clinical characteristics, the main EVT 
related metrics and for presence of parenchymal haemor-
rhage on follow up imaging. Propensity score matching 
(ratio 1:1) was performed to the nearest neighbour with cal-
lipers set at 0.2 SD of the logit of the propensity scores. We 
reported the baseline characteristics between the two groups 
for the initial cohort and after propensity score matching.

We then constructed a multivariate logistic regression 
model in the matched cohort and assessed the associations 
with functional outcomes. The primary outcome was good 
functional outcome, defined as 90-day mRS 0–2, and the sec-
ondary outcome was return to baseline function defined as 
same mRS at 90-day as pre-stroke. The association between 
the very elderly and outcome endpoints was assessed in mul-
tivariable logistic regression model. The association was 
adjusted for male sex, baseline NIHSS, administration of 
intravenous thrombolysis, outside transfer, location of vessel 
occlusion (anterior vs posterior circulation), time to reperfu-
sion in minutes, successful reperfusion (TICI 2B-3) and pres-
ence of parenchymal haematoma (type I and II) on repeat 
imaging. An a priori sample size calculation was not per-
formed, instead we used a convenience sample of patients 
treated during the study period. All analyses were defined a 
priori. Propensity score matching was performed using R 
3.1.0. MatchIt package and all other statistical analyses were 
performed on SPSS 27 (ABM, Armonk, NY).

Results

Of the 1314 patients available during the study period, 44 
were excluded (missing variables (16), non-proximal ves-
sel thrombectomy (28)), leaving an unmatched cohort of 
1270 (Figure 1). Within this initial cohort there were 324 
very elderly and 946 less-old patients with significant 
imbalances in baseline characteristics and stroke related 
factors (Table 1). The very elderly were less likely to be 
male (153 (47.2%) vs 557 (58.9%)), less likely to have full 
pre-stroke independence (baseline mRS 0, 224 (69.1%) vs 
853 (90.2%)), site of vessel occlusion was more likely to be 
middle cerebral artery (244 (75.3%) vs 627 (66.3%)) and 
less likely to have been transferred from primary stroke 
centres (137 (42.3%) vs 485 (51.3%)). The very elderly 
generally had more vascular risk factors with more atrial 
fibrillation (65.4% vs 41.5%), hypertension (77.5% vs 
57.5%), hyperlipidaemia (44.1% vs 37.5%), previous 
stroke (14.8% vs 12.3%) and were less likely to be a current 
smoker (9.9% vs 26.4%) or have diabetes mellitus (11.4% 
vs 19.6%) (Table 1).

Propensity score matching resulted in a final cohort of 
600 (Figure 1), with 300 very elderly patients matched to 
300 less-old controls who were well-balanced for sex, clini-
cal and EVT related characteristics (Table 1). The median 
(IQR) baseline NIHSS in the final cohort was 16 (11–21), 
with 455 (75.8%) having symptom free pre-stroke inde-
pendence, and 268 (44.7%) receiving thrombolysis. The 
main target vessel was proximal segment of the middle cer-
ebral artery (M1, 333 (55.5%)) with basilar artery (49 
(8.2%)) being the least common occlusion. The median time 
from onset or last known well time to reperfusion was 
324 min (230–505) and successful reperfusion was achieved 
in 567 (89.5%) of the patients. Good functional outcome 

Figure 1. Study flow chart.
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was achieved in 282 (46.8%) of the cohort, with very elderly 
patients having less proportion of good outcome compared 
to the less-old (118 (39.3%) vs 163 (54.3%), p < 0.01). 
Nearly 20% of the cohort had return to baseline function at 
90-days with no difference between the very elderly and the 
less-old patients (56 (18.7%) vs 62 (20.7%), p = 0.54).

Parenchymal haemorrhage occurred in 37 (6.2%), while 
17 (2.8%) had symptomatic intracerebral haemorrhage. 
The rates of parenchymal haemorrhage (17 (5.7%) vs 20 
(6.7%), p = 0.61) and symptomatic intracerebral haemor-
rhage (11 (3.7%) vs 6 (2.0%), p = 0.33) were similar 
between the very elderly and the less-old. The 90-day mor-
tality was higher in the very elderly (25% vs 16.3%, 
p < 0.01).

For the very elderly patients there was no difference in 
rates of good outcome (39% vs 39.8%, p = 0.88) and return 
to baseline function (17.4% vs 20.3%, p = 0.53) regardless 
of whether EVT was performed in early or extended time 
window (>6 h from onset to reperfusion).

In the multivariable logistic regression models, the very 
elderly were significantly associated with reduced odds of 
good 90-day outcome (OR 0.49, 95% CI 0.34–0.69, 
p < 0.01) but not with return to baseline function (OR 0.85, 
90% CI 0.54–1.29, p = 0.45) after adjusting for baseline 
NIHSS, male sex, intravenous thrombolysis, outside 
 transfer, anterior circulation target, successful reperfusion, 
time to reperfusion and parenchymal haemorrhage (Table 2).

Discussion

In this multicentre cohort of EVT treated patients, we dem-
onstrated that successful reperfusion (~90% of current 
cohort) is feasible and could result in good functional out-
come in a clinically significant number of very elderly 
patients. Although the very elderly were less likely to achieve 
a good functional outcome after EVT than the less old 
patients, good recovery was still achieved in ~40% at 90 days. 
Furthermore, our results suggest that the very elderly patients 

Table 1. Clinical characteristics and EVT related metrics of the study cohort with comparisons between the elderly and the 
younger patients.

Original cohort Matched cohort

 Entire cohort 
n = 1270

Elderly n = 324 Younger n = 946 p Entire cohort 
n = 600

Elderly n = 300 Younger n = 300 p

Age, years 71 (59–80) 84 (82–88) 66 (56–73) <0.01 80 (70–84) 84 (82–88) 70 (62–76) <0.01
Male sex 710 (55.9%) 153 (47.2%) 557 (58.9%) <0.01 300 (50%) 148 (49.3%) 152 (50.7%) 0.74
NIHSS 16 (10–20) 17 (11–21) 16 (10–20) 0.08 16 (11–21) 17 (10–21) 16 (11–20) 0.96
Baseline mRS <0.01 0.22
 0 1077 (84.8%) 224 (69.1%) 853 (90.2%) 455 (75.8%) 224 (74.7%) 231 (77.0%)  
 1 73 (5.7%) 34 (10.5%) 39 (4.1%) 56 (9.3%) 26 (8.7%) 30 (10.0%)  
 2 68 (5.4%) 33 (10.2%) 35 (3.7%) 46 (7.7%) 22 (7.3%) 24 (8.0%)  
 3 52 (4.1%) 33 (10.2%) 19 (2.0%) 43 (7.2%) 28 (9.3%) 15 (5.0%)  
Intravenous thrombolysis 565 (44.5%) 141 (43.5%) 424 (44.8%) 0.68 268 (44.7%) 137 (45.7%) 131 (43.7%) 0.62
Vessel occlusion site 0.01 0.08
 Middle cerebral artery M1 672 (52.9%) 179 (55.2%) 493 (52.1%) 333 (55.5%) 166 (55.3%) 167 (55.7%)  
 Middle cerebral artery M2 199 (15.7%) 65 (20.1%) 134 (14.2%) 95 (15.8%) 59 (19.7%) 36 (12.0%)  
 Tandem lesion 159 (12.5%) 35 (10.8%) 124 (13.1%) 74 (12.3%) 33 (11.0%) 41 (13.7%)  
 Internal carotid artery 136 (10.7%) 22 (6.8%) 114 (12.1%) 49 (8.2%) 21 (7.0%) 28 (9.3%)  
 Basilar artery 104 (8.2%) 23 (7.1%) 81 (8.6%) 49 (8.2%) 21 (7.0%) 28 (9.3%)  
Anterior circulation 1166 (91.8%) 301 (92.9%) 865 (91.4%) 0.41 49 (8.2%) 279 (93.0%) 272 (90.7%) 0.30
Outside transfer 622 (49%) 137 (42.3%) 485 (51.3%) 0.01 276 (46.0%) 131 (43.7%) 145 (48.3%) 0.25
Time to reperfusion, min 335 (240–525) 319 (240–475) 345 (238–553) 0.51 324 (238–505) 320 (243–470) 329 (235–552) 0.96
Extended time window* 579 (45.6%) 138 (42.6%) 441 (46.6%) 0.21 263 (43.8%) 128 (42.7%) 135 (45.0%) 0.57
TICI 2B-3 reperfusion 1129 (88.9%) 287 (88.6%) 842 (89.0%) 0.83 567 (89.5%) 266 (88.7%) 272 (90.3%) 0.51
Parenchymal haemorrhage 72 (5.7%) 17 (5.2%) 55 (5.8%) 0.70 37 (6.2%) 17 (5.7%) 20 (6.7%) 0.61
Symptomatic intracerebral 
haemorrhage

31 (2.4%) 12 (3.7%) 19 (2.0%) 0.09 17 (2.8%) 11 (3.7%) 6 (2.0%) 0.33**

Atrial fibrillation 605 (47.6%) 212 (65.4%) 393 (41.5%) <0.01 378 (63.0%) 190 (63.5%) 188 (62.7%) 0.87
Hypertension 795 (62.6%) 251 (77.5%) 544 (57.5%) <0.01 451 (75.2%) 227 (75.7%) 224 (74.7%) 0.78
Hyperlipidaemia 498 (39.2%) 143 (44.1%) 355 (37.5%) 0.04 263 (43.8%) 133 (44.3%) 130 (43.3%) 0.80
Diabetes mellitus 222 (17.5%) 37 (11.4%) 185 (19.6%) <0.01 72 (12.0%) 37 (12.3%) 35 (11.7%) 0.81
Heart failure 204 (16.1%) 54 (16.7%) 150 (15.9%) 0.73 95 (15.8%) 51 (17.0%) 44 (14.7%) 0.43
Previous stroke 164 (12.9%) 48 (14.8%) 116 (12.3%) 0.24 84 (14.0%) 43 (14.3%) 41 (13.7%) 0.81
Current smoker 282 (22.2%) 32 (9.9%) 250 (26.4%) <0.01 61 (10.2%) 32 (10.7%) 29 (9.7%) 0.69
Good functional outcome (mRS 0-2) 675 (73.1%) 122 (37.7%) 553 (58.5%) <0.01 282 (46.8%) 118 (39.3%) 163 (54.3%) <0.01
No change to baseline function 277 (21.8%) 60 (18.5%) 217 (22.9%) 0.10 118 (19.7%) 56 (18.7%) 62 (20.7%) 0.54
Mortality at 90-days 213 (16.8%) 81 (25%) 132 (14.0%) <0.01 124 (20.7%) 75 (25.0%) 49 (16.3%) <0.01

mRS: modified rankin scale; NIHSS: national institutes of health stroke scale; TICI: thrombolysis in cerebral infarction.
*Extended time window defined as symptom onset or last known well time to reperfusion >6 h. **Fisher’s exact test.
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were as likely to return to baseline function as the less-old 
patients with nearly 20% achieving this outcome. There was 
however an increased rate of mortality in the very elderly 
compared to the less-old patients (25% vs 16%) without an 
increased risk of parenchymal haemorrhage.

The very elderly have been under-represented in the tri-
als of EVT in both early and extended time window trials. 
However, the treatment effect of EVT appears to be main-
tained at least in the early time window.10 In the Analysis 
Of Pooled data From Randomised Studies of Thrombectomy 
More Than 6 h After Last Known Well (Aurora) collabora-
tion, only 180 very elderly patients were included but EVT 
was effective in improving functional outcome when com-
pared with medical therapy (adjust common OR 2.60 
(1.23–5.51), p = 0.01).13 The current best practice guide-
lines recommendations have also not excluded the very 
elderly from EVT treatment.8 Our data is consistent with 
the limited published data with 90-day functional outcome 
from large cohorts in North America and Europe showing 
EVT is safe and effective in the very elderly (Table 3).

In contrast with most other studies we report a higher 
rate (39%) of good outcome in the very elderly compared to 
that reported in other larger cohorts of patients (20%–28%, 
Table 3), and also higher than the ~30% rate reported in a 
recent meta-analysis that included smaller studies.25 
However, our results are in line with that reported in the 
multicentre STRATIS registry where 43% had a 90-day 
mRS 0–2. One limitation of STRATIS was that it only 
included patients with no/minimal pre-stroke symptoms 
(mRS ⩽ 1),19 whereas the present study included 16.6% of 
patients with mRS > 1. The observed differences in rates of 
good outcome in the current study to that reported in other 
cohorts may reflect differences in resourcing, access to 
EVT and practices in selection for treatment between geo-
graphic regions. The differences may also reflect a more 
contemporary cohort associated with improved workflow 
and patient selection. Most published series included 
patients from time periods prior to widespread implementa-
tion of extended time window EVT, suggesting a potential 

bias towards EVT performed in the early time window 
where selection for treatment is unlikely to have been aug-
mented by modern perfusion imaging. It is also unclear in 
the published cohorts whether modern perfusion imaging 
was used for patient selection. Modern imaging with CT 
perfusion forms an intrinsic part of selection consideration 
for most patients included in this cohort where this modal-
ity is available.

The 39% rate of good outcome in the very elderly how-
ever is still 16% lower than the less-old in our study despite 
matching for risk factors, stroke severity and pre-morbid 
functional status. The difference is likely due to unmeas-
ured factors such as clinical frailty which is more prevalent 
with advancing age, and not represented by standard func-
tional scoring system. Reports utilising clinical frailty 
scores have associated increased frailty with reduced likeli-
hood of good outcome after EVT, and it is plausible that 
this unmeasured factor26,27 accounts for the difference in 
outcome between the two groups in this study and other 
published cohorts (Table 3).

The very elderly patients also achieved a similar return 
to baseline function as the less-old patients (OR 0.85 95% 
CI 0.54–1.29, p = 0.45) despite increased mortality. This 
suggests that EVT benefits some elderly patients who 
would ‘hold their own’ and maintain their baseline func-
tion, while others who do not benefit are more likely to die 
after their stroke. The increased mortality risk may also be 
due to unmeasured frailties.26,27 Similar discrepancy in out-
come has been observed in published cohorts of patients 
with pre-existing mild-moderate disability (mRS 2–3)28,29 
undergoing EVT, and a return to baseline function has been 
proposed as a metric to determine benefit of EVT in these 
patients. The rates of pre-stroke disability are expected to 
be higher in the elderly population and the concept of return 
to baseline function may also be a more appropriate end-
point in the very elderly than the conventional definition of 
good outcome (mRS 0–2). Future studies involving the 
very elderly should consider utilising this concept as an 
endpoint assessment.

Table 2. Multivariable logistic regression models assessing the associations with functional outcomes after thrombectomy, n = 600.

90-day mRS 0–2 OR (95% 
confidence interval)

p Return to baseline function OR 
(95% confidence interval)

p

Elderly (>80 year) 0.49 (0.34–0.69) <0.01 0.85 (0.54–1.29) 0.45
NIHSS, per point 0.90 (0.87–0.92) <0.01 0.91 (0.88–0.94) <0.01
Male sex 1.13 (0.79–1.61) 0.52 1.11 (0.72–1.69) 0.64
Intravenous thrombolysis 1.09 (0.75–1.58) 0.67 1.06 (0.68–1.65) 0.81
Outside transfer 1.07 (0.74–1.53) 0.73 0.83 (0.54–1.29) 0.41
Time to reperfusion, min 1.00 (0.99–1.00) 0.02 1.00 (0.99–1.00) 0.20
Anterior circulation LVO 1.66 (0.84–3.31) 0.15 0.93 (0.42–2.04) 0.86
TICI2B-3 reperfusion 3.49 (1.81–6.72) <0.01 3.59 (1.26–10.28) 0.02
Parenchymal haemorrhage 0.53 (0.24–1.16) 0.11 0.29 (0.07–1.26) 0.10

LVO: large vessel occlusion; NIHSS: national institutes of health stroke scale; TICI: thrombolysis in cerebral infarction.
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There are limitations associated with this study. The ret-
rospective nature and lack of centralised assessment of radi-
ological and clinical endpoints would predispose our data to 
intrinsic bias. However, our data is the first large cohort to 
examine outcome in the very elderly outside of Europe and 
America and provides robust real-world data. EVT practices 
are also similar between New Zealand and Australia with 
the same certification process for interventionalists and neu-
rologists, thus providing internal consistency. Secondly, we 
do not have consistent availability of baseline radiological 
metrics in relation to ischaemic core volume (non-contrast 
CT ASPECTS and CT perfusion core volumes) to enable 
adjustment for this important predictor of outcome. 
However, we have accounted for other important mediators 
of outcome including baseline NIHSS, time to reperfusion 
and successful reperfusion. Thirdly, our study was not 
designed to investigate whether a less advanced method for 
patient selection without CT perfusion imaging would result 
in similar outcomes. Further studies, including the results of 
recently completed MR CLEAN-LATE randomised clinical 
trial would provide further insight into this matter.30 
Fourthly, we do not have cost effective analysis, but our data 
suggest nearly one in two elderly patients will regain func-
tional independence with ~20% returning to baseline func-
tion, likely translating into reduction in societal costs 
associated with dependence. Furthermore, healthcare costs 
for stroke are higher in more severe strokes and in the very 
elderly.31 The number of people aged 80 years or older is 

expected to triple between 2020 and 2050 making this a 
clear focus for healthcare. Finally, we do not have data for 
non-EVT controls at the participating registries but clinical 
trial data suggest LVO patients not managed with EVT are 
expected to have lower rates of good outcome (mRS 0–2) 
than reported in this study at ~27% and ~19% in the early 
and extended time windows respectively.10,13

The study also has strengths. This report is one of the 
largest real world cohorts assessing impact of EVT on out-
come in the very elderly and the first to account for imbal-
ances between baseline characteristics using statistical 
matching. The multicentre nature of our cohort from two 
countries also make our findings more generalisable. Our 
results substantially expand the body of data on EVT out-
come in the very elderly and provides strong evidence that 
real world outcomes in this group are at least as good as 
reported in the limited randomised clinical data.

Conclusion

Selected very elderly patients benefit from EVT in acute 
ischaemic stroke and are as likely as the less-old patients to 
achieve a return to baseline function. Further studies are 
required to determine the optimal strategy for patient selec-
tion for EVT in the very elderly.
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Table 3. Summary of the published large (n > 100) thrombectomy cohorts with 90-day outcome in the elderly.

Study Cohort/Inclusion time 
period

Total of elderly 
patients ⩾80

Successful 
reperfusion 
(TICI 2b–3)

Parenchymal 
haemorrhage

Mortality Good 90-day 
outcome

Mueller-Kronast 
et al.19

Multi-centre STRATIS 
registry USA

n = 233 168/205 (82%) Not reported 
specifically for the 
elderly

64/233 (27.5%) 95/220 (43.2%)

Alawieh et al.14 Single centre 2013–2017 
USA

n = 108 97 (89.8%) 6 (5.6%) type II 37 (34.3%) 22 (20.5%)

Alawieh et al.15 Multi-centre cohort 
2013–2018 USA

n = 346 304 (88%) 15 (7%) – type II 
only

118 (38%) 65 (21%)

Drouard-de Rousiers 
et al.20

Multi-centre cohort 
2013–2018 France

n = 124 
(⩾90 years only)

97 (78.2%) 8 (6.5%) 41 (33%) 28 (23.5%)

Groot et al.16 Multi-centre MR-CLEAN 
registry 2014–2016 The 
Netherlands

n = 380 202 (54.2) 21 (5.5%) 
symptomatic 
haemorrhage

178 (51%) 71/350 (20%)

Meyer et al.17 Multi-centre 2015–2018 
USA

n = 202 
(⩾90 years only)

154 (75.9%) 6 (3%) 
symptomatic 
haemorrhage

93/190 (48.9%) 41/193 (21.6%) 
mRS ⩽ 3

Hendrix et al.18 Two centre cohort 
2016–2020 Austria

n = 270 233 (86%) 25 (9.3%) 111 (41%) 75 (28%)

Derex et al.21 Two centre cohort 
2016–2019 Canada and 
France

n = 151 112 (74.2%) 5/138 (3.6%) 
symptomatic 
haemorrhage

55 (39%) 38/141 (27%)

Current study Multi-centre 2017–2020 
New Zealand/Australia

n = 300 266 (88.7%) 17 (5.7%) 75 (25%) 118 (39.3%) 
mRS ⩽ 2 return to 
baseline function 
56 (18.7%)

mRS: modified rankin scale; USA: Unites States of America; TICI: thrombolysis in cerebral infarction.
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