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Sex and gender differences in neuroimaging characteristics of acute ischemic stroke and their clinical implications
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[ Abstract ] Sex and gender differences significantly affect the risk, clinical manifestations, and prognosis of
acute ischemic stroke (AIS). Overall, men exhibit higher age-standardized incidence rate of AIS, whereas women bear
disproportionate burdens of long-term neurological dysfunction and disability in advanced age. This review synthesizes
evidence from Global Burden of Disease Study, population-based cohorts and biobanks, randomized controlled trials, and
multicenter mechanical thrombectomy studies, and focuses on sex- and gender-related neuroimaging phenotypes of AIS
and their implications for reperfusion therapy. Accumulating data indicate that sex- and gender-related brain structure and
cerebrovascular imaging characteristics develop gradually before AIS onset and manifest as differences in ischemic core
extent, collateral circulation status, and lesion topography during the acute phase. Although there are sex- and gender-
related differences in neurovascular anatomy and pathophysiology, the relative efficacy of intravenous thrombolysis and
mechanical thrombectomy is generally comparable between men and women when AIS patients are selected using modern
imaging criteria and after adequate adjustment for baseline characteristics. These findings suggest that sex and gender alone
should not restrict access to reperfusion therapies; however, such differences remain important contextual considerations for
imaging interpretation and prognostic assessment. Incorporating sex- and gender-related neuroimaging features into integrated
evaluation frameworks may improve AIS patient stratification and facilitate more precise and equitable stroke care.
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Fig1 Schematic illustration of age-specific changes in incidence of AIS by sex and gender

The incidence is slightly higher in females during early adulthood (20-35 years), whereas males show higher incidence during

midlife and early older age (approximately 40-<<80 years). At advanced ages (=80 years), the sex and gender difference gradually

diminishes. The shaded areas indicate the uncertainty of the trend (conceptual confidence interval). The pink shaded region indicates

the pregnancy period, representing a transient female-specific life stage during which the incidence is depicted as slightly lower

relative to the non-pregnant baseline. This element is included for conceptual illustration only and does not represent a quantitative

estimate or imply causal inference. AIS: Acute ischemic stroke.
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Tab 1 Summary of evidence on association between sex and treatment effects in AIS reperfusion therapies

Baseline and imaging characteristic

Study Treatment . Sex-treatment interaction
differences
WAKE-UP (MRI-guided IVT RCT)“}' IVT  Women older, higher baseline NIHSS No sex differences in alteplase
score effect (90-d mRS score)
SITS-ISTR (large IVT registry)“g' IVT  Women older, more severe deficits, No independent sex modification
longer onset-to-needle time after adjustment
AcT trial (posterior circulation analysis)“’2J IVT  Women older, greater baseline severity No sex differences in functional

Swiss Stroke Registry (registry-based cohort)“o' IVvT

or safety outcomes

Women older, greater pre-stroke No stable sex-related interaction

disability, higher admission NIHSS score with [VT-outcomes

Pooled analyses of IVT trials ! IVvT

Women older, more hypertension, Significant sex-treatment

earlier treatment; similar baseline interaction favoring women
stroke severity

US NIS (mild AIS cohort)*"’
MT status

MR CLEAN"® MT

IVT-+/— Women older, worse baseline clinical IVT benefit preserved across sexes

Women older, better collateral status; No sex-related modification of
men more large-artery atherosclerosis

MT efficacy

Women smaller ischemic core, smaller No sex difference in treatment
perfusion lesions, favorable HIR

effect

Women smaller vessel diameter, often No sex-related treatment difference

better collaterals

DEFUSE 3" MT
SELECT2™’ MT
HERMES collaboration (7 EVT RCTs)*' MT

ANGEL-ASPECT (RCT secondary analysis)* ~ MT

Women older, better collaterals, No interaction for functional
smaller follow-up infarct volume

Women older, higher NIHSS score, No sex differences in 90-d
more cardioembolic stroke

independence, mortality, or SICH

outcome, mortality, or SICH

AIS: Acute ischemic stroke; MRI: Magnetic resonance imaging; IVT: Intravenous thrombolysis; RCT: Randomized controlled
trial; NIHSS: National Institutes of Health stroke scale; mRS: Modified Rankin scale; LVO: Large vessel occlusion; MT: Mechanical

thrombectomy; HIR: Hyperintense region; EVT: Endovascular therapy; sICH: Symptomatic intracranial hemorrhage.
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