SUPPLEMENTAL INFORMATION
Alphanumeric Variables of the New Imaging-based Stroke Registry, Dongguk University Ilsan Hospital (DUIH) Stroke Registry with Images (DUIH_SRegI)
DUIH, located at Goyang city in Seoul Metropolitan Area, is one of four community-based academic hospitals providing stroke unit care. The city population is about 1 million, and estimated annual ischemic stroke cases are about 1500. We register every acute (≤ 1 week) ischemic stroke patient admitted to our hospital. Alphanumeric data captured in the DUIH_SRegI are as follows:
1. Personal information: hospital ID, name, gender, national ID, age, height, weight, body mass index, abdominal circumference, education.
2. Onset mode: chief complaints, time of onset, mode of onset (clear vs. unclear; during sleep, while waking-up, or during activity), time to hospital visit.
3. History of risk factors: previous stroke, hypertension, diabetes mellitus, hyperlipidemia, smoking, heart diseases, sleep apnea.
4. Stroke type: ischemic stroke (and subtypes based on TOAST classification[1]), hemorrhagic stroke (intracerebral hemorrhage, intraventricular hemorrhage, subarachnoid hemorrhage, subdural hematoma, epidural hematoma), transient ischemic attack (TIA).
5. Risk factor assessment: history of stroke / TIA and anti-platelet or anti-coagulant medication, hypertension / diabetes mellitus / hyperlipidemia / atrial fibrillation and related medication status, smoking, cardio-embolic sources (valve diseases, cardiac thrombi, recent myocardial infarction, dilated cardiomyopathy, ventricular akinesia, sick sinus syndrome, congestive heart failure with low ejection fraction, endocarditis, patent foramen ovale etc.). Hypertension was considered to be present if a subject had one of the following conditions: (1) repeated blood pressure readings above 140/90 mmHg at 1 ~ 2 weeks after stroke onset, (2) a history of hypertension or use of antihypertensives, (3) findings of target organ damage including left ventricular hypertrophy on electrocardiography or echocardiography. Diabetes mellitus was defined as fasting blood glucose levels ≥ 126mg/dl and 2h postprandial blood glucose levels ≥ 200 mg/dl at 1 ~ 2 weeks after stroke onset, or history of diabetes mellitus or use of diabetic medication. Hyperlipidemia was defined as total cholesterol level ≥ 240mg/dl or low density lipoprotein cholesterol level ≥ 160 mg/dl after at least an 8h fast, or history of hyperlipidemia or use of lipid-lowering medication.
6. Acute treatment: thrombolysis (intravenous, intra-arterial, or combined; door-to-needle time, onset-to-needle time), anti-platelet treatment and drug regimens, anti-coagulation treatment and drug regimens.
7. Laboratory investigations: computerized tomography (CT) and angiography, perfusion CT, MRI (diffusion, perfusion, T2-weighted, gradient-echo, fluid attenuation inversion recovery (FLAIR)) ; MAGNETOM Avanto 1.5T, Siemens Healthcare, Erlangen, Germany) and angiography, conventional angiography, single photon emission computerized tomography (SPECT), diamox SPECT, positron-emission tomography CT, carotid duplex ultrasonography, transcranial Doppler, trans-thoracic echocardiography, trans-esophageal echocardiography, holter monitoring, routine blood and urine laboratory tests, electrocardiography, chest x-ray, etc.
8. MR imaging findings: vascular territory, anatomical location of lesions, locations and degrees of cerebrovascular stenosis.

9. In-hospital medical / surgical treatment and discharge medication

10. Neurologic scores at admission, discharge, 7 days, 90 days, one year, and every year. (mortality, NIH stroke scale, modified Rankin scale).
MR Imaging Protocol

MR acquisition protocol is summarized in the Table 1s. The typical slice numbers per sequence of the MR scan are as follows: diffusion (43), FLAIR (22), T2-weighted (22), and gradient-echo (22). For diffusion / FLAIR / gradient-echo sequences, door-to-MRI time was usually within 1~2 hours. T2-weighted MR imaging was not always performed within 1~2 hours. However, it was usually done within 24 hours, although some patients could not undergo the T2-weighted MR imaging due to unstable physical condition. During the six months period of the present interim analysis study, nearly all of the 183 patients underwent diffusion / FLAIR / gradient-echo MRI (100% / 100% / 97.3%) and 164 patients (89.6%) underwent T2-weighted MRI. Some patients got follow-up MR scans during the admission period; the images were also registered but these data were not included in the present study. 
Nationwide Image-based Stroke Database

In May 2011 we launched a nationwide image-based stroke database based on our system, with plans to recruit 5000 consecutive acute ischemic stroke patients. This study is funded by the Korean Government. Eleven academic hospitals are currently participating in the project, and their MRIs (table 2S) are being electronically delivered to our institute serving as a central lab with 5 full-time assistants under the supervision of three board certified stroke neurologists. So far, a central lab appears to be more cost-effective and provide higher quality than having multiple individual labs.
Imaging data corrupted by patient motion cannot be analyzed. This is often encountered in clinical practice, and is usually handled at the scanner by repeating a sequence or limiting the analysis to what images were of sufficient quality to analyze. Our registration process essentially entails mapping the patient scan to a patient-independent template. This will inevitably require approximations and simplifications, given the inter-individual variations in brain morphology, but has the very significant benefit of gaining uniform data. Our approach embraces this inevitable distortion, as the uniformity and data analysis capabilities we gain would more than make up for this. To manage the artifact or distortion issues in the on-going multi-center project, we are recording the quality of every registration as five categories: best, good, fair, poor, and worst. Thus, we will be able to analyze a dataset as a whole, and then re-analyze subgroup datasets depending on the registration quality, followed by comparing those results to see if registration-related distortion confounds conclusions.
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