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Abstract
Objective: To investigate the effect of sex on outcomes after mechanical thrombectomy (MT) for acute
ischemic stroke (AIS) in a real-world setting.

Methods: AIS patients receiving anterior circulation MT from our tertiary care academic institution were
retrospectively reviewed and analyzed. Additionally, a literature review and meta-analysis regarding the
impact of sex on MT outcomes was performed. Favorable outcome (90-day mRS 0-2), mortality, intracranial
hemorrhage (ICH) and symptomatic ICH (sICH) were compared.

Results: 1) From January 2019 to December 2021, a total of 347 AIS patients were recruited, including 126
females and 221 males. Before adjustment, females had a lower rate of favorable outcome (41.3% vs. 52.9%,
P=0.037) and a higher rate of mortality (21.3% vs. 11.3%, P=0.867), but the difference was not signi�cant
after adjustment. ICH and sICH did not differ comparing females and males. 2) The systematic review and
meta-analysis incorporated 8 eligible studies (3129 females and 3383 males), including our original data. A
similar phenomenon was demonstrated; females were less likely to have a favorable outcome (OR 0.58,
95%CI 0.45-0.75, I2=77.3% ) and had a higher mortality (20.9% vs. 17.1%, OR 1.24, 95%CI 1.06-1.44, I2=12.4)
before adjustment, but there were comparable outcomes after pooling adjusted data (favorable outcome: aOR
0.85, 95%CI 0.71-1.02, I2=63.8%; mortality: aOR 0.85, 95%CI 0.65-1.12, I2=33.6%). There was no signi�cant
difference in ICH and sICH.

Conclusions: Females showed a worse functional outcome after MT for AIS in a real-world setting, but sex
innately is not a predictor of outcome after adjustment by confounding factors.

Introduction
Acute ischemic stroke (AIS) due to large vessel occlusion (LVO) continues to be one of the leading causes of
mortality and morbidity worldwide. Currently, mechanical thrombectomy (MT) is recommended as the �rst-
line therapy for AIS-LVO involving the anterior circulation.1 However, there is signi�cant controversy regarding
sex-speci�c stroke outcomes, with focus on biological, genetic, and socioeconomic contributors. Whether sex
in�uences the outcomes after MT has been previously debated based on data from randomized clinical trials
(RCTs). Most recently, a subgroup analysis of HERMES (Highly Effective Reperfusion Using Multiple
Endovascular Devices) collaborators, analyzing 1762 patients from 7 RCTs, showed no in�uence of sex on
clinical outcome after MT.2

It is been generally accepted that trial populations are different from real-world patient cohorts due to the
strict exclusion criteria of clinical trials for the bene�t of investigational treatment.3 Therefore, it is largely
unknown whether sex impacts MT outcomes for AIS-LVO in 'real world’ populations. There are several studies
which attempt to clarify this issue in the real-world setting, and con�icting results are noted. Although some
studies showed a negative impact of male sex on outcome,3-5 others demonstrated female patients are less
likely to bene�t from MT than male patients.6, 7 Additionally, related research in Asian countries is rare. In a
Japanese prospective registry, it was reported that female patients were less likely to receive endovascular
therapy than male patients (47.9% versus 57.7%, p<0.001). Thus, clarifying the impact of sex on MT
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outcomes is critical to provide updated clinical evidence regarding the role of sex-speci�c treatment decisions
and to guide future research. In this study, we investigated the impact of sex on functional outcomes after MT
based on an Asian non-clinical trial population and performed a systematic review and meta-analysis based
on published literature in real-world settings.

Patient Selection

AIS-LVO patients with anterior circulation occlusions who received MT from our tertiary care academic
institution from January 2019 to December 2021 were retrospectively reviewed. Patients were included based
on the following inclusion criteria: (1) age ≥18 years); (2) AIS-LVO in the anterior circulation; (3) premorbid
modi�ed Rankin scale (mRS) score 0-2 before stroke onset; (4) baseline National Institutes of Health Stroke
Scale (NIHSS) score ≥6; (5) baseline Alberta Stroke Program Early CT score (ASPECTS) 6-10 based on non-
contrast CT scan; (6) onset to puncture time within 24 hours. We excluded patients not meeting these
inclusion criteria as well as patients with concomitant ICH before MT, poor imaging quality and incomplete
follow-up data. This study was approved by the institutional review board, and the need for written informed
consent was waived due to its retrospective nature and minimal patient risk. 

Study variables and covariates

Clinical, procedural, and imaging data were collected, including age, sex, comorbidities (hypertension [HTN],
diabetes mellitus [DM], coronary artery disease [CAD], etc.), baseline NIHSS, stroke type according to the Trial
of Org 10172 in Acute Stroke Treatment classi�cation (TOAST), intravenous thrombolysis, anesthesia type,
time from onset to recanalization (OTR), etc. Results of routine biochemical examination before MT were also
documented, including complete blood cell count (account of neutrophil, lymphocyte, platelet, neutrophil to
lymphocyte ratio [NLR], platelet to lymphocyte ratio [PLR]), comprehensive metabolic panel and lipid panel
(glucose, triglyceride [TG], total cholesterol [TC], high-density lipoprotein [HDL], low-density lipoprotein [LDL],
etc.). 

Imaging data included baseline ASPECTS from noncontrast computed tomography (NCCT) and occlusion
site, which was diagnosed from initial CTA and con�rmed with digital subtraction angiography (DSA).
Collateral status was assed using the American Society of Interventional and Therapeutic
Neuroradiology/Society of Interventional Radiology (ASITN/SIR) collateral grading system and collateral
status was dichotomized into poor (ASITN/SIR 0–2) or good (ASITN/SIR 3–4).8 Recanalization status was
evaluated using the modi�ed Thrombolysis in Cerebral Infarction (mTICI) score, with mTICI 2b-3 de�ned as
successful recanalization. 

Outcomes

The primary study endpoint was favorable outcome, de�ned as 90-day mRS 0-2. Secondary outcomes were
90-day mortality, ICH and symptomatic hemorrhage (sICH). The de�nition of sICH was follow-up imaging
evidence of hemorrhagic transformation with NIHSS increase ≥4 according to the European-Australian
Cooperative Acute Stroke Study II [ECASS II]).9 Imaging examinations, including NCCT and MRI (if available)
were separately reviewed and analyzed by two independent experienced radiologists (FY and AS). 
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Statistical analysis 

Patients were classi�ed as female or male. Baseline characteristics were analyzed and compared between the
two groups using descriptive statistics. For qualitative variables, data were compared using the χ2 and
Fisher’s exact tests when appropriate; for quantitative variables, data were compared using the two-sided
unpaired Student t and the Mann–Whitney U tests when appropriate. Normality of quantitative variables was
determined by the Shapiro–Wilk test. A logistic regression model was performed to assess whether sex
impacts the outcome after MT. These models were subsequently adjusted for the following variables: age, AF,
history of smoking, history of drinking, history of stroke, anticoagulation use, NIHSS score, TOAST
classi�cation, PLR, glucose, HDL, apoA, platelet count, and mTICI status. All calculations were performed
using SAS software, version 9.4 (SAS Institute Inc, Cary, NC, USA). A value of p<0.05 was considered
statistically signi�cant. 

Systematic review

We further conducted a systematic review and meta-analysis of previous studies, combined with our collected
data, to explore the impact of sex on MT outcomes in a real-world setting. This project has been registered on
the PROSPERO database (https://www.crd.york.ac.uk/prospero/) with the registration number as
CRD42021242597. The protocol of this systematic review and meta-analysis regarding the details of
methods has been published previously.10 The databases searched were Medline (Ovid), Science Citation
Index Expanded (SCI-EXPANDED), Embase, and the Cochrane Library. Relevant observational studies
published in English from January 1st, 2015 to March 1st, 2022 were searched. Key terms included acute
ischemic stroke, mechanical thrombectomy, stent retrieval thrombectomy, stent retriever, sex, female, male,
etc. (further details are in the supplementary methods). Studies included in this systematic review were non-
RCT studies, including case–control studies, cohort studies and registry studies. Conference abstracts,
reviews, meta-analyses, and case reports were excluded.

Results
From January 2019 to December 2021, a total of 347 AIS patients meeting the inclusion criteria were
identi�ed, including 126 cases in the female group and 221 cases in the male group. Mean age of the patients
was 65.0 (18.0) years. Flow chart and details of demographic and baseline characteristics of the patients are
shown in Supplement Fig. 1 and Table 1, separately.
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Table 1
Baseline characteristics of patients

  Total

N = 347

Female

N = 126

Male

N = 221

P

Demographics        

Age, median(IQR) 65.0(18.0) 70.5(21.0) 64.0(15.0) < 0.001*

HTN, n(%) 233(67.2) 82(65.1) 151(68.3) 0.536

DM, n(%) 88(25.4) 35(27.8) 53 (4.0) 0.436

Dyslipidemia, n(%) 75 (21.6) 28(22.2) 47(21.3) 0.835

CAD, n(%) 83(23.9) 31(8.9) 52(23.5) 0.821

AF, n(%) 100 (29.8) 52(41.3) 48 (21.7) < 0.001*

Smoking, n(%) 128 (36.9) 7(5.56) 121(54.8) < 0.001*

Drinking, n(%) 114(32.9) 4(3.17) 110 (49.8) < 0.001*

Stroke history, n(%) 64(18.4) 17(31.5) 47(21.3) 0.073

Antiplatelet use, n(%) 75 (21.6) 23(18.3) 52(23.5) 0.251

Anticoagulation use, n(%) 33(9.5) 17(13.5) 16 (7.2) 0.056

Clinical characteristics        

Intravenous thrombolysis, n(%) 128 (36.9) 40(31.8) 88 (39.8) 0.134

NIHSS, median(IQR) 15(7) 16(6) 14(7) 0.002*

ASPECT score, median (IQR) 8(2) 9(1) 8(3) 0.702

Occlusion site, n(%)       0.964

ICA 128(36.9) 46(36.5) 82 (37.1)  

MCA-M1 169(48.7) 61(48.4) 108(48.8)  

MCA-M2 50(14.4) 19(15.1) 31(14.0)  

Right side, n(%) 151(43.5) 51(40.5) 100(45.3) 0.389

HTN, hypertension; DM, diabetes mellitus; AF, atrial �brillation; CAD, coronary artery disease; NIHSS,
National Institutes of Health Stroke Scale; ASPECT, Alberta Stroke Program Early CT score; ICA, internal
carotid artery; MCA, middle cerebral artery; TOAST, the Trial of Org 10172 in Acute Stroke Treatment
classi�cation; LAA, large artery atherosclerosis; NLR, neutrophil to lymphocyte ratio; PLR, platelet to
lymphocyte ratio; TG, triglyceride; TC, total cholesterol; HDL, high-density lipoprotein; LDL, low-density
lipoprotein; Apo, apolipoprotein; OTD, time from onset to door; PTR, time from puncture to recanalization;
OTR, time of onset to recanalization; mTICI, the modi�ed Thrombolysis in Cerebral Infarction score; IQR,
interquartile rang;

*, p < 0.05
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  Total

N = 347

Female

N = 126

Male

N = 221

P

Good collaterals, n(%) 121 (34.9) 39(31.0) 82(37.1) 0.248

TOAST, n(%)       < 0.001*

LAA 122(35.2) 24(19.1) 98(44.3)  

Cardioembolic 217(62.5) 100(79.4) 117(52.9)  

Others 8(2.3) 2(1.59) 6(2.7)  

Blood test        

Neutrophil, 109/L, median(IQR) 6.5(3.9) 6.4(3.8) 6.5(4.0) 0.863

Lymphocyte, 109/L, median(IQR) 1.2(0.9) 1.2(0.8) 1.3(0.8) 0.259

Platelet, 109/L, median(IQR) 207(82) 214(79) 205(81) 0.083

NLR, median(IQR) 5.3(5.9) 5.8(6.4) 5.3(5.6) 0.417

PLR, median(IQR) 162(125) 172 (149) 155(110) 0.022*

Glucose, mmol/L, median(IQR) 7.1(3.2) 7.6(3.6) 6.7(2.7) < 0.001*

Albumin, g/L, median(IQR) 39.5(5.1) 39.7(5.1) 39.5(5.0) 0.867

TG, mmol/L, median(IQR) 1.1(1.0) 1.1(0.9) 1.2(1.0) 0.321

TC, mmol/L, median(IQR) 4.3(1.3) 4.3(1.3) 4.3(1.4) 0.595

HDL, mmol/L, median(IQR) 1.2(0.4) 2.6(1.3) 1.1(0.4) 0.008*

LDL, mmol/L, median(IQR) 2.6(1.2) 2.6(1.3) 2.7(1.2) 0.965

Apo-A, g/L, median(IQR) 1.2(0.3) 1.2(0.3) 1.2(0.3) 0.048*

Apo-B, g/L, median(IQR) 0.9(0.3) 0.9(0.3) 0.9(0.3) 0.463

Procedure        

General anesthesia, n(%) 74 (21.3) 28(22.2) 46 (20.8) 0.758

OTD, min, median(IQR) 252(211) 240(185) 256(219) 0.949

HTN, hypertension; DM, diabetes mellitus; AF, atrial �brillation; CAD, coronary artery disease; NIHSS,
National Institutes of Health Stroke Scale; ASPECT, Alberta Stroke Program Early CT score; ICA, internal
carotid artery; MCA, middle cerebral artery; TOAST, the Trial of Org 10172 in Acute Stroke Treatment
classi�cation; LAA, large artery atherosclerosis; NLR, neutrophil to lymphocyte ratio; PLR, platelet to
lymphocyte ratio; TG, triglyceride; TC, total cholesterol; HDL, high-density lipoprotein; LDL, low-density
lipoprotein; Apo, apolipoprotein; OTD, time from onset to door; PTR, time from puncture to recanalization;
OTR, time of onset to recanalization; mTICI, the modi�ed Thrombolysis in Cerebral Infarction score; IQR,
interquartile rang;

*, p < 0.05
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  Total

N = 347

Female

N = 126

Male

N = 221

P

PTR, min, median(IQR) 38(28) 39(31) 36 (27) 0.253

OTR, min, median(IQR) 414(228) 404(205) 418 (230) 0.685

Successful recanalization (mTICI 2b-3) 319(91.9) 113(89.7) 206(93.2) 0.246

HTN, hypertension; DM, diabetes mellitus; AF, atrial �brillation; CAD, coronary artery disease; NIHSS,
National Institutes of Health Stroke Scale; ASPECT, Alberta Stroke Program Early CT score; ICA, internal
carotid artery; MCA, middle cerebral artery; TOAST, the Trial of Org 10172 in Acute Stroke Treatment
classi�cation; LAA, large artery atherosclerosis; NLR, neutrophil to lymphocyte ratio; PLR, platelet to
lymphocyte ratio; TG, triglyceride; TC, total cholesterol; HDL, high-density lipoprotein; LDL, low-density
lipoprotein; Apo, apolipoprotein; OTD, time from onset to door; PTR, time from puncture to recanalization;
OTR, time of onset to recanalization; mTICI, the modi�ed Thrombolysis in Cerebral Infarction score; IQR,
interquartile rang;

*, p < 0.05

Univariable analysis comparing the female group and male group are shown in Table 1. Demographic
characteristics showed females had an older age at presentation (70.5 years vs. 64.0 years, p < 0.001), more
AF (41.3% vs. 21.7%, P < 0.001), less smoking history(5.56% vs. 54.8%, p < 0.001), and less reported alcohol
consumption (3.17% vs. 49.8%, p < 0.001). The baselines NIHSS score was higher in females compared to
males (16 vs. 14, p = 0.002). Furthermore, females had a higher proportion of stroke due to cardioembolic
etiology (79.4% vs. 52.9%). Pre-treatment serology showed signi�cant differences between female and males
in PLR (172 vs. 155, p = 0.022), glucose (7.6 vs. 6.7, p < 0.001), HDL (2.6 vs. 1.1, p = 0.008), and Apo-A (1.2[0.3]
vs. 1.2[0.3], P = 0.048). There were signi�cant differences in other variables, shown in the Supplemental data.

The impact of sex on thrombectomy outcomes is shown in Table 2. In the total studied population, the rate of
favorable outcome was 48.7%. The mortality rate was 52.0%. The rates of ICH and sICH were 28.0% and
10.4%, respectively. Before adjustment, females had a lower rate of favorable outcome (41.3% vs. 52.9%, OR
0.625, 95%CI 0.401–0.972, p = 0.037) and a higher rate of mortality (21.3% vs. 11.3%, OR 2.138, 95%CI
1.179–3.879, p = 0.867). However, this difference was not signi�cant for favorable outcome (aOR 0.949,
95%CI 0.511–1.761, p = 0.867) nor mortality (aOR 1.029, 95%CI 0.474–2.237, p = 0.946) after adjustment for
age, AF, smoking history, drinking history, stroke history anticoagulation use, NIHSS score, TOAST
classi�cation, PLR, glucose, HDL, apoA, platelet and mTICI status. There were no signi�cant differences in ICH
and sICH between females and males before or after adjustment. We further assessed any effect
modi�cation of sex on the relationship between age and outcomes. With advanced age, both females and
males had decreased likelihood of obtaining favorable functional outcome (Fig. 1A), and increased likelihood
of mortality, ICH and sICH (Fig. 1B-D). This effect modi�cation was marked in patients older than 80 years as
shown by the intersection points of the predicted probabilities curves of both sexes regarding favorable
functional outcome, ICH, and sICH (Fig. 1A, 1C and 1D). Although not signi�cant, mortality was more frequent
in females than males at all age intervals (Fig. 1B).
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Table 2
Univariable analyses and multivariable analyses of sex impact on thrombectomy outcomes

  Total Female Male OR 95%CI P aOR* 95%CI P

(n = 347) (n = 
126)

(n = 221)

Favorable
outcome,
n(%)

169(48.7) 52
(41.3)

117(52.9) 0.625 0.401–
0.972

0.037 0.949 0.511–
1.761

0.867

Mortality,
n(%)

52 (15.0) 27
(21.4)

25(11.3) 2.138 1.179–
3.879

0.012 1.029 0.474–
2.237

0.946

ICH, n(%) 97 (28.0) 38(30.2) 59(26.7) 1.186 0.731–
1.922

0.490 0.790 0.428–
1.460

0.453

sICH,
n(%)

36(10.4) 16(12.7) 20(9.1) 1.462 0.728–
2.936

0.286 0.835 0.347–
2.010

0.687

ICH, intracranial hemorrhage; sICH, symptomatic intracranial hemorrhage

* Adjusted by age, AF, history of smoking, history of drinking, history of stroke, anticoagulation use, NIHSS
score, TOAST classi�cation, PLR, glucose, HDL, apoA, platelet and mTICI status.

Table 3
Meta-analysis of outcomes before and after adjustment

Outcome OR 95%CI I² aOR 95%CI I²

Favorable outcome 0.58 0.45–0.75 77.3% 0.85 0.71–1.02 63.8%

Mortality 1.24 1.06–1.44 12.4% 0.85 0.65–1.12 0.0%

ICH 1.01 0.88–1.16 0.0% 0.79 0.63–1.01 0.0%

sICH 0.93 0.70–1.23 0.0% 0.71 0.44–1.15 33.6%

OR, odds ratio; CI, con�dence interval; aOR, adjusted odds ratio; ICH, intracranial hemorrhage; sICH,
symptomatic intracranial hemorrhage

A total of 6,735 studies were identi�ed through the search strategy, and 8 eligible studies including our single
center data were selected for the updated meta-analysis16–22 (Supplement Fig. 2). Among them, two studies
(Uchida et al and Deb-Chatterji et al) included patients with both anterior and posterior circulation occlusions,
but the percentages of anterior circulations were more than 80% in both (Uchida et al 2019, Deb-Chatterji et al
2020). Cardioembolism was the most common etiology (female 65.0% vs. male 51.8%). Middle cerebral
artery-M1 (MCA-M1) was the most common occlusion site (female 56.3% vs. male 52.3%). Details of
demographic and baseline characteristics of the patients were are shown in Supplement Table 1.

The results of our meta-analysis of the impact of sex on thrombectomy outcomes before and after
adjustment are shown in Fig. 2 and Fig. 3, respectively. The Funnel plot of the meta-analysis is shown in
Supplement Fig. 3 and Fig. 4. Before adjustment, favorable outcome rate was lower in females compared to
males (32.7% vs. 44.7%, OR 0.58, 95%CI 0.45–0.75, I2 = 77.3%). However, there was no signi�cant difference
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after pooling adjusted data (aOR 0.85, 95%CI 0.71–1.02, I2 = 63.8%). The mortality rate was also higher in
females compared to males before adjustment (20.9% vs. 17.1%, OR 1.24, 95%CI 1.06–1.44, I2 = 12.4) but this
difference was also not signi�cant after adjustment (aOR 0.85, 95%CI 0.65–1.12, I2 = 33.6%). There was no
signi�cant difference regarding ICH (17.8% vs. 18.5%, OR 1.01, 95%CI 0.88–1.16, I2 = 0.0%; aOR 0.79, 95%CI
0.63–1.01, I2 = 0.0%) and sICH (20.9% vs. 17.1%, OR 0.93, 95%CI 0.70–1.23, I2 = 0.0% ; aOR 0.71, 95%CI 0.44–
1.15, P = 0.79) regardless of confounding factors.

Discussion
In this study, the impact of sex on MT outcomes for AIS-LVO of the anterior circulation was investigated
among our single-center data and with an updated meta-analysis including real-world studies. Females differ
from males in several aspects, such as older age and greater cardioembolic etiology. In unadjusted analyses,
females were less likely to have favorable outcomes and had a higher rate of mortality. However, the observed
differences were largely due to confounding factors since they were not observed after adjustment. Our
updated systematic review and meta-analysis also showed a lower chance of achieving favorable functional
outcomes and a higher risk of mortality in females, but this trend also was not signi�cant after adjustment,
supporting the in�uence of confounding factors. These confounders are nevertheless important.

According to previous epidemiologic studies, several differences exist between female and male stroke
patients, such as stroke risk factors, age at stroke onset, mortality risk, socio-economic status, and life style.11

Thus, it is critical to consider the impact of sex and gender during research design, analysis, and interpretation
to ensure the results are generalizable and applicable to populations worldwide.11 For instance, females are
less likely than males to be enrolled in clinical trials of acute stroke across all regions and study types.12, 13 In
a Japanese prospective registry study of 2,399 patients with AIS-LVO, females were less likely to receive
endovascular therapy (47.9% versus 57.7%, p < 0.001).6 In the current study, a similar phenomenon was
observed, with a lower number of female patients than male patients receiving MT at our center over the 3-
year period studied (126 [36.3%] vs. 221 [63.7%]). This trend was contradictory to reports from Western
countries, showing MT utilization in females was greater than similarly aged males across all age groups.14

Thus, clarifying the impact of sex on MT outcomes is necessary to help identify sex-based treatment
decisions and even molecular targets for neuroprotection in future research.

In our study based on Asian AIS patients, several interesting phenomena regarding sex differences in baseline
characteristics were found. First, females had an older average age, a �nding also observed in previous
epidemiologic studies and other trials.7, 11, 15 This could be explained principally by the cardioprotective
effects of estrogen and progesterone in younger females and a reversed pattern in middle-aged females. Also,
females were less likely to have unhealthy lifestyles, such as smoking (5.56% vs. 54.8%, P < 0.001) and
alcohol use (3.17% vs. 49.8%, P < 0.001). 7, 15 We observed female patients had a higher proportion of atrial
�brillation history and stroke due to cardioembolism. Interestingly, others have shown females with atrial
�brillation were less often treated for stroke prevention.11, 14 In contrast, a different �nding was noted in a
subgroup analysis of HERMES study; atrial �brillation was similar between females and males (34% vs. 32%).
This discrepancy may relate to our study population being more representative of the real-world setting.
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There has been signi�cant controversy regarding the impact of sex on MT outcomes for LVO stroke in the
real-world setting. Data from RCTs showed inconsistent results, including post hoc analyses of the
Multicenter Randomized Clinical Trial of Endovascular Treatment for Acute Ischemic Stroke in the
Netherlands (MR CLEAN) trial and the HERMES analysis.2, 16 In the real-world setting, previous studies also
showed con�icting results. Results based on our center’s data showed that although females had a lower
likelihood of achieving favorable outcomes before adjustment, this difference was not signi�cant after
adjustment. Our systematic review and meta-analysis further support the in�uence of confounding factors on
sex-based MT e�cacy. In studies by Sheth et al15 and Deb-Chatterji etal3, sex did not innately impact the
outcomes of MT, but rather difference in baseline characteristics were explanatory. So, even though the
overall bene�t rate of females is numerically lower than that of males, females should not be generally
excluded from thrombectomy treatment, but rather should be the focus of future research to maximize the
bene�t of MT.

Limitations
This study has several limitations. Given its retrospective design, it may have innate bias. Also, it was based
on our single center data with a relatively small sample size. The effect modi�cation of sex on functional
outcomes among elderly patients ≥ 80 years old (generally excluded in RCTs) was not further explored due to
the small sample size of these patients, but this important topic will be the focus of future work. Also, future
research should focus on different races and ethnicities and posterior circulation stroke. Despite the
aforementioned shortcomings, the results of the current study are mutually supported by several other
studies, and our updated meta-analysis provides the most current clinical evidence for sex-related MT
outcomes in a real-world setting.

Conclusions
This single-center study and updated systematic review showed that females have worse functional
outcomes after MT in a real-world setting, but sex innately is unlikely to be a predictor of outcome after
adjustment for confounding factors.
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Figures

Figure 1

Effect modi�cation of sex on the relationship between age and thrombectomy outcomes. (A) Favorable
functional outcome. (B) Mortality. (C) ICH. (D) SICH.
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Figure 2

Meta-analysis of sex impact on thrombectomy outcomes before adjustment. (A) Favorable functional
outcome. (B) Mortality. (C) ICH. (D) SICH.

Figure 3

Meta-analysis of sex impact on thrombectomy outcomes after adjustment. (A) Favorable functional outcome.
(B) Mortality. (C) ICH. (D) SICH.
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