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Abstract

The effectiveness of endovascular therapy for patients aged 90 years and over (�90 years) is still not

well understood. We compared the patients aged �90 years with those aged 85-89 years, 80-84 years,

and <80 years using data from the Japanese Registry of NeuroEndovascular Therapy that enrolled

acute large vessel occlusion patients from January 2015 to December 2019. The primary outcome was

the rate of return of the modified Rankin Scale to at least the premorbid modified Rankin Scale after

30 days. Secondary outcomes were the incidences of intracranial hemorrhage and mortality. Among

13,540 patients, patients aged �90 years, 85-89 years, 80-84 years, and <80 years were 1,104, 1,925,

2,477, and 8,034. The prevalence of female gender, the premorbid Rankin Scale, and the National Insti-

tutes of Health Stroke Scale score before endovascular therapy were highest in the patients aged �90

years (n [%], 819 [74.2]; median [interquartile range]; 2 [0-3], and 21 [15-26]). The primary outcome of

the adjusted odds ratio (95% confidence intervals) for the patients aged 85-89 years, 80-84 years, and

<80 years for �90 years was 0.89 (0.72-1.10), 0.95 (0.77-1.16) and 1.07 (0.89-1.28). However, the inci-

dence of symptomatic intracranial hemorrhage was lower in patients aged �90 years compared with

patients aged 85-89 years and <80 years (adjusted odds ratio [95% confidence intervals]; 1.86 [1.16-

2.98] and 1.71 [1.11-2.64]). The return of the modified Rankin Scale to at least the premorbid modified

Rankin Scale after 30 days in patients aged �90 years with large vessel occlusion was not significantly

different in other groups but symptomatic intracranial hemorrhage was less observed than in younger

patients.
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Introduction

Given the natural history, acute ischemic stroke (AIS)

due to large vessel occlusion (LVO) was a common condi-

tion in the elderly,1) but there were a few reports on treat-

ment outcomes for patients over 90 years of age.2,3) In ac-

tual clinical practice, the indication for endovascular treat-

ment (EVT) in patients over 90 years of age with AIS due

to LVO is based on the patient’s level of independence in

daily living and health status, with the family’s wishes be-

ing an important factor. Recanalization through EVT is

one of the promising treatments, however, very elderly pa-

tients aged over 90 years often have tortuous vessels and

atherosclerotic lesions resulting in additional technical dif-

ficulties and may be responsible for higher rates of throm-

boembolic complications or difficulty in achieving techni-
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cal success.4)

Therefore, we investigated the outcomes and results of

EVT for acute stroke with LVO in very elderly patients

aged over 90 years.

Materials and Methods

Data from the Japanese Registry of NeuroEndovascular

Therapy 4, which was a retrospective, nationwide, multi-

center, observational study on neuroendovascular treat-

ments in Japan were analyzed.5) The study included pa-

tients who received EVT for AIS with LVO from January 1,

2015, to December 31, 2019. The Institutional Review

Boards of Kobe City Medical Center General Hospital (ap-

proval number zn200107) and all 166 participating hospi-

tals approved this study. Written informed consent from

each patient was waived because we used clinical informa-

tion obtained in routine clinical practice. The institutional

review boards approved the exemption in accordance with

the Ethical Guidelines for Medical and Health Research In-

volving Human Subjects in Japan.

The indications for treatment, as well as treatment ap-

proach and perioperative management, were determined

at the discretion of the treating physician.

Data collection and definitions

Clinical information was collected through a review of

hospital charts. Demographic data included age, sex, the

premorbid modified Rankin Scale (pre-mRS),6) the National

Institutes of Health Stroke Scale (NIHSS) score,7) occlusion

sites, Alberta Stroke Program Early computed tomography

(CT) Score (ASPECTS).8) Neurologists selected the imaging

modalities. Computed tomography angiography was per-

formed to determine the occlusion site when AIS due to

LVO was suspected on non-contrast CT. If magnetic reso-

nance imaging was performed, the ASPECTS was evaluated

using diffusion-weighted imaging (DWI).9) For patients with

posterior circulation stroke, we evaluated the posterior cir-

culation ASPECTS on DWI.10) DWI-ASPECTS was scored

using the 11-point method including deep white matter le-

sions. LVO was defined as occlusion of the intracranial in-

ternal carotid artery, middle cerebral artery (MCA; M1, M2,

or M3 segments),11) anterior cerebral artery (ACA; A1, A2,

or A3 segments), and posterior circulation including poste-

rior cerebral artery (PCA; P1, P2, or P3 segments), intracra-

nial vertebral artery (V4 segment), posterior inferior cere-

bellar artery, or basilar artery. Medium vessel occlusion

(MeVO) was defined as LVO with occlusion of the M2 or

M3 segment of the MCA, A2 or A3 segment of the ACA, or

PCA.12) Additionally, we collected information on the ad-

ministration of recombinant tissue plasminogen activator

(rt-PA), onset to puncture time, general anesthesia, techni-

cal characteristics, and type of device used. The combined

technique was defined as the concurrent use of a stent re-

triever and aspiration catheter. The degree of reperfusion

was classified using the modified thrombolysis in cerebral

infarction (mTICI) grading system based on the digital

subtraction angiography findings obtained immediately af-

ter the EVT procedures.13) We also collected data on anti-

platelet therapy after the procedure and stroke etiology.14)

Outcomes

The primary outcome was the rate of return of the mRS

to at least the pre-mRS after 30 days. Secondary outcomes

were the incidences of symptomatic intracranial hemor-

rhage (ICH), any ICH, and mortality within 30 days.

Statistical analysis

We compared patient characteristics and outcomes be-

tween the patients aged over 90 (�90 years), 85-89 years,

80-84 years, and under 80 years of age (<80 years). Cate-

gorical variables were presented as numbers and percent-

ages and were compared using the chi-square test. Con-

tinuous variables were expressed as the median and inter-

quartile range (IQR) and compared using the Wilcoxon

rank sum test. For variables that showed significant differ-

ences among the 4 groups, pairwise comparisons were per-

formed between the �90 years group and each of the other

groups. Chi-square tests were used for categorical vari-

ables, while pairwise Wilcoxon tests were employed for

continuous variables. To account for multiple comparisons,

the Bonferroni correction was applied, setting the signifi-

cance level at α = 0.05/3 = 0.0167. The p-values below this

threshold were considered statistically significant and were

marked with an asterisk (*). There was no plan for impu-

tation of the missing data. The number of cases analyzed

for each observed variable is presented. We showed the

distribution of both pre-mRS and mRS at 30 days after the

procedure in each group. Then, we also indicate the rate

of return of the mRS to at least the pre-mRS after 30 days.

We constructed the multivariate logistic regression mod-

els to estimate the adjusted odds ratio (OR) of patients

aged �90 years for primary and secondary outcomes by

adjusting the following variables: sex, pre-mRS, NIHSS

score before EVT, ASPECTS (<6 or �6), onset to puncture

time (<6 or �6 hours), anterior or posterior circulation (if

there were both anterior and posterior occlusion, we re-

garded as posterior occlusion), and administration of rt-PA.

Those adjusters were selected based on previous reports of

their influence on outcomes.1) For intracerebral hemor-

rhage, if a significant difference was found in the groups

compared with those aged 90 years and over, a multivari-

ate analysis was performed using factors considered to be

clinically relevant. The effects were expressed as ORs and

95% confidence intervals (CIs). All statistical analyses were

conducted using JMP 16.0 (SAS Institute Inc., Cary, NC,

USA). All reported p-values were 2-tailed, and p < 0.05

were considered to be statistically significant.
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Fig.　1　Study flowchart.

JR-NET4: Japanese Registry of NeuroEndovascular Therapy 4

JR-NET 4 for acute stroke cohort 
(n =13987)

Lost of Age (n = 29)
Lost of follow up (n= 418)

<80 years (n= 8034)90 years (n=1104)

Final analysis set
(n = 13540)

85–89 years (n= 1925) 80–84 years (n= 2477)

Results

Patient characteristics

A total of 13,987 patients were enrolled in the study. Af-

ter excluding 447 patients due to missing age information

(n = 29) and loss to follow-up (n = 418), 13,540 patients

were included in the final analysis. The cohort was strati-

fied into 4 age groups: �90 years (n = 1,104), 85-89 years (n

= 1,925), 80-84 years (n = 2,477), and <80 years (n = 8,034).

The median age (IQR) for each group was 92 (91-94), 87

(86-88), 82 (81-83), and 71 (64-75), respectively (Fig. 1, Ta-

ble 1).

The proportion of female patients and those with AS-

PECTS scores <6 was highest in the �90 years group (n

[%]: 819 [74.2%], 1,155 [60.0%], 1,178 [47.6%], 2,613 [32.5%],

p < 0.0001; 195 [17.7%], 305 [15.8%], 361 [14.6%], 1,170

[14.6%], p = 0.004). Additionally, the pre-mRS and NIHSS

scores were significantly higher in the �90 years group,

with median (IQR) values of 2 (0-3), 1 (0-3), 0 (0-2), and 1

(0-0) (p < 0.0001), and 21 (15-26), 20 (14-25), 19 (13-24),

and 17 (11-23) (p < 0.0001), respectively.

In the �90 years group, occlusions of the internal carotid

artery or the M1 segment of the MCA were more fre-

quently observed than in the 80-84 and <80 age groups (n

[%]: 794 [74.0%] vs. 1,669 [69.6%], p = 0.008; 794 [74.0%] vs.

5,353 [70.3%], p = 0.013). Conversely, basilar artery occlu-

sions and posterior circulation strokes were less common

in the �90 years group than in the <80, 80-84, and <80

years age groups (n [%]: 67 [6.2%] vs. 688 [9.4%], p = 0.002;

80 [7.5%] vs. 246 [10.3%], p = 0.009, 80 [7.5%] vs. 903

[11.9%], p < 0.0001). EVT for MeVOs showed a significant

difference among the 4 groups (n [%]: 199 [18.6%], 382

[20.5%], 484 [20.2%], 1,361 [17.9%], p = 0.01); however, no

significant difference was observed between the �90 years

group and the other groups. Notably, the use of general

anesthesia was lower in the �90 years group than in the

85-89 and <80 years groups (n [%]: 12/1,103 [1.1%] vs. 45/

1,925 [2.3%], p = 0.015, 12/1,103 [1.1%] vs. 285/8,020 [3.6%],

p < 0.0001). Regarding technical procedures, the use of

combined techniques was more prevalent in the �90 years

group than the <80 age group (n [%]: 451 [41.8%] vs. 2,661

[34.8%], p < 0.0001). However, percutaneous transluminal

angioplasty and stenting were less frequently employed in

this group compared to others (n [%]: 32 [3.0%], 93 [5.0%],

187 [7.8%], 796 [10.4%], p < 0.0001; 21 [1.9%], 62 [3.3%],

119 [4.9%], 489 [6.4%], p < 0.0001) except between the �90

years group and the 80-84 years group in stenting. The

achievement of mTICI �2b recanalization was higher in

the <80 years group than the �90 years group (n [%]: 868/

1,084 [80.0%] vs. 6,373/7,602 [83.8%], p = 0.0019). Post-

procedural antiplatelet therapy was less common in the

�90 years group than in the 80-84 years group and <80

years group (n [%]: 166/1,089 [15.4%] vs. 508/2,364 [21.5%],

p < 0.0001, 166/1,089 [15.4%] vs. 2,254/7,525 [30.0%],

p< 0.0001). In terms of stroke etiology, cardioembolic

stroke was the most frequently observed subtype in pa-

tients aged �90 years (n [%]: 1,538/1,885 [81.6%], 1,860/

2,421 [76.8%], 4,809/7,695 [62.5%], p < 0.0001). No signifi-

cant differences were observed between the groups for

other clinical variables (Table 1).

Outcomes

The distribution of both pre-mRS and mRS at 30 days

was significantly worse in patients aged �90 years com-

pared to younger groups (Figs. 2 and 3). The proportion of

patients who returned to at least their pre-morbid mRS at
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Table　1　Patient characteristics

Variables
Age ≥ 90 

(n=1104) 

85-89 

(n=1925) 
p value

80-84 

(n=2477) 
p value

Age < 80 

(n=8034) 
p value

p value 

between 

4 groups

Age - years, median [IQR] 92 [91-94] 87 [86-88] < 0.0001* 82 [81-83] < 0.0001* 71 [64-75] < 0.0001* < 0.0001

Female, n (%) 819 (74.2) 1155 (60.0) < 0.0001* 1178 (47.6) < 0.0001* 2613 (32.5) < 0.0001* < 0.0001

Premorbid mRS, median 

[IQR]
2 [0-3] 1 [0-3] < 0.0001* 0 [0-2] < 0.0001* 1 [0-0] < 0.0001* < 0.0001

NIHSS score before EVT, 

median [IQR]
21 [15-26] 20 [14-25] < 0.0001* 19 [13-24] < 0.0001* 17 [11-23] < 0.0001* < 0.0001

ASPECTS, median [IQR]
9 [7-10] 

(n=756) 

9 [7-10] 

(n=1299) 
NA

9 [7-10] 

(n=1574) 
NA

9 [7-10] 

(n=4983) 
NA 0.996

DWI-ASPECTS, median 

[IQR]

8 [6-9] 

(n=722) 

8 [6-9] 

(n=1286) 
0.91

8 [6-9] 

(n=1664) 
0.03

8 [6-9] 

(n=5161) 
0.16 0.04

All ASPECTS < 6, n (%) 195 (17.7) 305 (15.8) 0.19 361 (14.6) 0.018 1170 (14.6) 0.0067* 0.04

Site of occlusion n = 1073 n = 1861 n = 2399 n = 7612

 IC or M1, n (%) 794 (74.0) 1326 (71.3) 0.11 1669 (69.6) 0.008* 5353 (70.3) 0.013* 0.049

 Medium vessel, n (%) 199 (18.6) 382 (20.5) 0.19 484 (20.2) 0.26 1361 (17.9) 0.59 0.01

 Basilar artery, n (%) 67 (6.2) 126 (6.8) 0.58 204 (8.5) 0.02 688 (9.4) 0.002* 0.0007

 Posterior circulation, n (%) 80 (7.5) 158 (8.5) 0.32 246 (10.3) 0.009* 903 (11.9) < 0.0001* < 0.0001

Administration of rt-PA, 

n (%) 

414/1090 

(38.0) 

740/1884 

(39.3) 
NA

943/2421 

(39.0) 
NA

2937/7691 

(38.2) 
NA 0.77

Onset to puncture time ≥ 6 

hours, n (%) 

212/1058 

(20.0) 

365/1807 

(20.2) 
NA

479/2310 

(20.7) 
NA

1554/7398 

(21.0) 
NA 0.81

General anesthesia, n (%) 
12/1103 

(1.1) 

45/1925 

(2.3) 
0.015*

53/2473 

(2.1) 
0.029

285/8020 

(3.6) 
< 0.0001* < 0.0001

Technical characteristics n = 1078 n = 1870 n = 2410 n = 7640

 Stent retriever, n (%) 412 (38.2) 709 (37.9) NA 911 (37.8) NA 3015 (39.5) NA 0.36

 Aspiration catheter, n (%) 201 (18.7) 417 (22.3) 0.019 511 (21.2) 0.083 1771 (23.2) 0.0009* 0.004

 Combined, n (%) 451 (41.8) 729 (39.0) 0.13 919 (38.1) 0.039 2661 (34.8) < 0.0001* < 0.0001

 Percutaneous translumi-

nal angioplasty, n (%) 
32 (3.0) 93 (5.0) 0.010* 187 (7.8) < 0.0001* 796 (10.4) < 0.0001* < 0.0001

 Stenting, n (%) 21 (1.9) 62 (3.3) 0.032 119 (4.9) < 0.0001* 489 (6.4) < 0.0001* < 0.0001

 Local intra-arterial fibrino-

lysis, n (%) 
42 (3.9) 57 (3.7) NA 102 (4.2) NA 282 (3.7) NA 0.24

 TICI ≥ 2b
868/1084 

(80.0) 

1481/1875 

(79.0) 
0.48

1972/2408 

(81.9) 
0.20

6373/7602 

(83.8) 
0.0019* < 0.0001

Postprocedural antiplatelet 

therapy, n (%) 

164/1067 

(15.4) 

312/1837 

(17.0) 
0.26

508/2364 

(21.5) 
< 0.0001*

2254/7525 

(30.0) 
< 0.0001* < 0.0001

Stroke etiology n = 1089 n = 1885 n = 2421 n = 7695

 Cardioembolic, n (%) 957 (87.9) 1538 (81.6) < 0.0001* 1860 (76.8) < 0.0001* 4809 (62.5) < 0.0001* < 0.0001

Abbreviation; IQR: interquartile range; mRS: modified Rankin Scale; NIHSS: National Institutes of Health Stroke Scale; EVT: endovascular treat-

ment; ASPECTS: Alberta Stroke Program Early CT score; IC or M1: Internal carotid artery or M1 segment of Middle cerebral artery; rt-PA, recom-

binant tissue plasminogen activator; TICI: thrombolysis in cerebral infarction

* Significantly different between the Age ≥ 90 group and other groups.
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Fig.　2　Distribution of premorbid modified Rankin Scale. p < 0.0001.

P < 0.0001

mRS0 n, (%) mRS1 n, (%) mRS2 n, (%) mRS3 n, (%) mRS4 n, (%) mRS5 n, (%)

90 years (n=1090) 280 (25.7) 183 (16.8) 194 (17.8) 249 (22.8) 162 (14.9) 22 (2.0)

85–89 years (n=1906) 835 (43.8) 302 (15.8) 263 (13.8) 277 (14.5) 180 (9.4) 49 (2.6)

80–84 years (n=2448) 1363 (55.7) 375 (15.3) 262 (10.7) 247 (10.1) 154 (6.3) 47 (1.9)

<80 years (n=7988) 6006 (75.2) 720 (9.0) 475 (6.0) 401 (5.0) 261 (3.3) 125 (1.6)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

<80 years

80–84 years  

85–89 years 

90 years 

mRS0 mRS1 mRS2 mRS3 mRS4 mRS5

Fig.　3　Distribution of modified Rankin Scale at 30 days after the procedure. p < 0.0001.

P < 0.0001

mRS0 n, (%) mRS1 n, (%) mRS2 n, (%) mRS3 n, (%) mRS4 n, (%) mRS5 n, (%) mRS6 n, (%)

90 years (n=1104) 21 (1.9) 37 (3.4) 76 (6.9) 137 (12.4) 310 (28.1) 356 (32.3) 167 (15.1)

85–89 years (n=1925) 70 (3.6) 91 (4.7) 146 (7.6) 274 (14.2) 572 (29.7) 547 (28.4) 225 (11.7)

80–84 years (n=2477) 153 (6.2) 224 (9.0) 263 (10.6) 393 (15.9) 648 (26.2) 572 (23.1) 224 (9.0)

<80 years (n=8034) 957 (11.9) 1141 (14.2) 1244 (15.5) 1214 (15.1) 1762 (21.9) 1153 (14.4) 563 (7.0)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

 <80 years

80–84 years 

85–89 years 

90 years 

mRS0 mRS1 mRS2 mRS3 mRS4 mRS5 mRS6

30 days differed significantly between groups (Fig. 4). How-

ever, the adjusted ORs (aOR) (95% CIs) for the 85-89, 80-

84, and <80 years groups, compared with the �90 years

group, were not statistically significant: 0.89 (0.72-1.10),

0.95 (0.77-1.16), and 1.07 (0.89-1.28), respectively. Interest-

ingly, the incidence of symptomatic ICH was lower in the

�90 years group compared to the 85-89 years and <80

years groups (aOR [95% CI]: 1.86 [1.16-2.98] and 1.71 [1.11-

2.64], respectively). However, the 30-day mortality was sig-

nificantly higher in the �90 years group compared to the

80-84 and <80 years groups (aOR [95% CI]: 0.65 [0.48-0.88]

and 0.46 [0.35-0.61], respectively).

No significant differences were observed in the inci-

dence of any ICH between the �90 years group and the

other age groups (Table 2).
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Fig.　4　Proportion of return to at least premorbid modified Rankin scale at 30 days. p < 0.0001.

(%) P < 0.0001
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17.6
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80–84 years 

85–89 years 

90 years 

1 2The proportion of return to at least premorbid modified Rankin Scale at 30 days

Predictors of symptomatic intracranial hemorrhage

The multivariate analysis showed that 85-89 years and

<80 years for �90 years, NIHSS score before EVT, All AS-

PECTS <6, and MeVO were independently associated with

higher odds of symptomatic ICH (Table 3).

Discussion

Based on the largest registry from real-world practice

with retrospective, nationwide, multicenter, and observa-

tional studies on neuroendovascular treatments for AIS

with LVO in Japan, we found that patients aged 90 years

and older accounted for 8.2% of all individuals who under-

went EVT for LVO. The proportion of these patients whose

mRS returned to at least their premorbid level at 30 days

showed no significant difference compared to younger age

groups. Furthermore, while the incidence of symptomatic

ICH was lower in patients aged 90 years and older, the

mortality rate was higher.

There are very limited studies of the efficacy of EVT of

AIS due to LVO in patients over 90 years of age. In the

prior report from Japan, the EVT group was compared

with a conservative treatment group using a nationwide

registry of acute LVO. In this report, mRS 0-2 at 90 days in

the EVT group was about 20%,2) which compares favorably

with 12.1% in the present study. This may have been influ-

enced by the difference in the timing of evaluation of

treatment outcomes between 90 and 30 days and may also

be because the results were from a more realistic clinical

data set. However, all-cause death was like the previous

study (15.1% vs.16.3%). The results showed no significant

difference between the �90 years patients and the younger

age groups, indicating that performing EVT in patients

aged 90 years and older may not be detrimental compared

to younger populations. Notably, the incidence of sympto-

matic ICH was lower in the patients aged �90 years com-

pared to the 85-89 years and <80 years groups. This find-

ing may be related to the higher prevalence of atrial fibril-

lation, a major cause of cardiogenic stroke, which in-

creases with age. Consequently, cardiogenic embolism was

likely more common in the oldest patients. In contrast,

cases involving atherosclerotic lesions often require multi-

ple passes or the use of percutaneous transluminal an-

gioplasty and stents due to repeated re-occlusion during

the procedure, leading to greater procedural complexity.

This complexity may have contributed to the lower inci-

dence of symptomatic ICH observed in patients aged �90

years.

Furthermore, symptomatic ICH was more frequently ob-

served in cases with higher NIHSS scores before EVT, AS-

PECTS <6, and MeVO. Therefore, except for these high-risk

cases, the decision to avoid EVT solely due to advanced

age should be reconsidered.

Based on the present study results, it might appear

more important to investigate patient background factors,

such as gender, muscle mass, and comorbidities, rather

than the risks of the procedure itself.

Additionally, a recent study suggested that EVT was

cost-effective for patients over 90 years of age.15)

These findings further support the notion that EVT rep-

resents a viable therapeutic option for individuals aged 90

years and older.
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Table　2　Outcomes

Variables Incidence, n (%) Crude ORs (95% CIs) P Value
Adjusted ORs 

(95% CIs) 
P Value

Return to at least premorbid modified Rankin Scale at 30 days

≥90 years (n=1090) 194 (17.8) Reference

85-89 years (n=1906) 313 (16.4) 0.91 (0.75 - 1.10) 0.33 0.89 (0.72 - 1.10) 0.30

80-84 years (n=2448) 431 (17.6) 0.99 (0.82 - 1.19) 0.89 0.95 (0.77 - 1.16) 0.60

<80 years (n=7988) 1647 (20.6) 1.20 (1.02 - 1.41) 0.03 1.07 (0.89 - 1.28) 0.49

Symptomatic intracranial hemorrhage

≥90 years (n=1101) 25 (2.3) Reference

85-89 years (n=1921) 81 (4.2) 1.89 (1.20 - 2.99) 0.006 1.86 (1.16 - 2.98) 0.01

80-84 years (n=2472) 90 (3.6) 1.63 (1.04 - 2.55) 0.04 1.47 (0.92 - 2.36) 0.11

<80 years (n=8022) 299 (3.7) 1.67 (1.10 - 2.52) 0.02 1.71 (1.11 - 2.64) 0.02

Any intracranial hemorrhage

≥90 years (n=1101) 104 (9.5) Reference

85-89 years (n=1921) 219 (11.4) 1.23 (0.96 - 1.58) 0.09 1.19 (0.92 - 1.53) 0.19

80-84 years (n=2472) 237 (9.6) 1.02 (0.80 - 1.30) 0.89 1.02 (0.79 - 1.32) 0.87

<80 years (n=8022) 775 (9.7) 1.03 (0.83 - 1.27) 0.82 1.13 (0.90 - 1.42) 0.29

Mortality at 30-day

≥90 years (n=1104) 95 (8.6) Reference

85-89 years (n=1925) 131 (6.8) 0.78 (0.59 - 1.02) 0.07 0.85 (0.63 - 1.14) 0.28

80-84 years (n=2477) 135 (5.5) 0.61 (0.47 - 0.80) 0.0004 0.65 (0.48 - 0.88) 0.006

<80 years (n=8034) 317 (4.0) 0.44 (0.34 - 0.55) < 0.0001 0.46 (0.35 - 0.61) < 0.0001

Abbreviation; OR: odds ratio; CI: confidence intervals

Limitations

There are several limitations in this study. First, our reg-

istry may not have enough variables to adjust confounders

between the 2 groups. Because we considered primarily de-

signed to survey the status of EVT throughout the country

and to evaluate its safety. Therefore, to increase the re-

sponse rate from the participating centers as much as pos-

sible, the variables collected such as comorbidity might be

fewer than other studies of EVT for ischemic stroke due to

LVO. Second, this study used a historical cohort treated for

ischemic stroke due to LVO. The selection of EVT was de-

pendent on the treating physicians in charge. Therefore,

there are inevitable confounding and selection biases in

this study. Thus, a multivariate logistic regression model

was used to reduce that confounder, but it might still not

be sufficient for selection biases. Finally, this registry study

was conducted in Japan, where the risk of bleeding events

has been reported to differ among ethnicities.16) Thus, the

generalizability of our findings to the rest of the world

should be carefully considered.

Conclusion

The return of the mRS to at least the premorbid mRS

after 30 days in �90 years patients with LVO was not sig-

nificantly different in other groups.

Additionally, while the incidence of symptomatic ICH

was lower in patients aged �90 years, the mortality rate

was higher. These findings suggest that performing EVT in

patients aged 90 years and older may not be disadvanta-

geous.
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Table　3　Multivariate Logistic Regression Model for Prediction of symptomatic 

intracranial hemorrhage

OR (95% CI) P Value

≥90 years reference reference

85-89 years 1.84 (1.15-2.94) 0.01

80-84 years 1.42 (0.89-2.29) 0.14

<80 years 1.66 (1.07-2.56) 0.02

Female 1.07 (0.88-1.32) 0.49

NIHSS score before EVT a 1.01 (1.001-1.03) 0.03

All ASPECTS < 6 1.53 (1.20-1.96) 0.0007

Medium vessel occlusion 1.30 (1.01-1.66) 0.04

Posterior circulation occlusion 1.31 (0.96-1.78) 0.09

Administration of rt-PA 0.84 (0.67-1.05) 0.12

Onset to puncture time ≥ 6 hours 1.18 (0.92-1.51) 0.19

Combined technique 0.999 (0.81-1.23) 0.995

Percutaneous transluminal angioplasty 1.06 (0.72-1.56) 0.77

Stenting 1.14 (0.73-1.78) 0.56

Cardioembolic stroke 0.89 (0.70-1.13) 0.34

a Unit OR.
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