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Methods
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MRI-based neuroimaging

We had access to 668 patients with manual lesion segmentations. Quality control of normalization results of structural images led to the
exclusion of 55 out of these 668 patients. Included and excluded patients did not differ significantly with respect to age, sex and stroke
severity (mean age(SD): 65.0(15.1) vs. 64.0(14.8), p=0.66, sex: 38% female vs. 35% female, p=0.77, mean NIHSS(SD): 5.04(6.0) vs. 6.1(6.0),
p=0.24). 555 out of the 613 remaining patients had complete data with respect to clinical variables (i.e., age, sex, stroke severity,
comorbidities, WMH lesion volume) and were thus included in final analyses.

We had pre-established criteria for subject exclusion to ensure a high quality of included data and furthermore allow the correction for
important clinical covariates. These exclusion criteria were: incomplete imaging or clinical data and insufficient quality of preprocessed lesion
outlines. In this study, 55 patients were excluded due to insufficient quality of their normalized structural images, 48 of the remaining patients
with usable scans were excluded due to missing clinical information on age, sex, stroke severity, comorbidities or WMH lesion volume.

We repeated analyses in an independent dataset of 503 ischemic stroke patients (age: 65.0 (14.6), sex: 40.6% female, mean NIHSS: 5.48
(5.35)), acquired within the framework of the multi-site MRI-GENIE study, to test the robustness of our findings. We could here validate our
preprocessing pipeline, i.e., derived low-dimensional lesion representations were highly correlated between the datasets. Furthermore,
region-wise main relevances when explaining stroke severity across men and women were highly similar (main relevances: subcortically in the
left and right hemisphere as well as in bilateral pre- and postcentral gyri and left-hemispheric insular and opercular regions). When repeating
sex-specific analyses, women once again presented more widespread lesion pattern of stroke severity. In particular, one lesion atom
representing left posterior circulation brain regions was substantially more relevant in women. No further replication attempts were
conducted.
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Note that full information on the approval of the study protocol must also be provided in the manuscript.

Magnetic resonance imaging

Experimental design

Design type

Design specifications

Behavioral performance measures

Acquisition

Imaging type(s)

Field strength

Sequence & imaging parameters

Area of acquisition

Diffusion MRI Used Not used

Parameters

Preprocessing

Preprocessing software

Normalization

Normalization template

Noise and artifact removal

Volume censoring

Statistical modeling & inference

Model type and settings

Effect(s) tested

Specify type of analysis: Whole brain ROI-based Both

Acute ischemic stroke (AIS) patients (n=555), considered as development cohort in this study, were admitted to
Massachusetts General Hospital and enrolled as of part the Genes Associated with Stroke Risk and Outcomes Study (GASROS;
mean age (standard deviation (SD)): 65.0 (14.8) years, 38% females).

Inclusion was generally considered for any AIS patient that met the following criteria; i) adult patients 18 years of age, ii)
admitted to the emergency department with signs and symptoms of AIS, and iii) neuroimaging confirmation of an acute
infarct. Only subjects with MRI data obtained within 48 hours from stroke onset as well as complete phenotypic data, such as
stroke severity and stroke risk factors were included in this study (i.e., complete case analyses). We furthermore excluded
patients with insufficient scan quality. Conceivably, particularly severely affected patients may move more during scan
acquisition, leading to a poorer scan quality and higher likelihood of exclusion. We could, however, not find any significant
differences for the age, sex and NIHSS of included and excluded patients.

Institutional Review Protocols Massachusetts General Hospital #: 2001P001186 and #: 2003P000836. All subjects gave
written informed consent in accordance with the Declaration of Helsinki.

Lesion symptom mapping analysis

one measurement time point per patient (~10 mins of scanning time, in the first 48 hours after admission)

National Institutes of Health Stroke Scale (NIHSS)-based Stroke severity

Structural MRI

1.5T General Electric Signa scanner (very few cases on 1.5 or 3T Siemens scanner)

Axial T2 FLAIR images: TR 5,000 ms, minimum TE of 62 to 116 ms, TI 2,200 ms, FOV 220–240 mm

Whole-brain scans

DWI: repetition time (TR) 5,000 ms, minimum echo time (TE) of 62 to 117 ms, field-of-view (FOV) 220 mm field-of-view, 5-mm slice
thickness with a 1-mm gap, and 0 s/mm2 (b-zero) and 1000 s/mm2 b-values

SPM (SPM12; http://www.fil.ion.ucl.ac.uk/spm/) in Matlab 2019b (The Mathworks, Natick, MA, USA)

1. Linear realignment of both DWI and FLAIR images with MNI template (TPM.nii)

2. Co-registration of DWI image to the FLAIR image

3. Denoising of the images (code: https://github.com/brudfors/spm_superres)

4. Non-linear normalization of FLAIR image (with masked lesions, i.e. the lesioned tissue was set to zero during normalization
to decrease the likelihood of spatial distortions)

Montreal Neurological Institute (MNI-152) template: TPM.nii (as included in SPM toolbox)

c.f., step 3 under normalization: We ran a model-based denoising algorithm for multi-sequence MR images that fitted a least-
squares fidelity term and a joint total variation (JTV) regularisation term. The hyper-parameters were estimated from the
data. This step was performed to reduce noise artifacts in the images to improve the spatial normalization.

N/A

Bayesian (hierarchical) linear regression models with broad, normal priors

Main effects: 10 (male- and female-specific) lesion patterns




