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12Institució Catalana de Recerca i Estudis Avançats (ICREA), Barcelona,
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Supplementary material

Inclusion and exclusion criteria for each study

• PENN06-071 & PENN09-112:

Inclusion: patients admitted to the stroke service with radiographic evidence or clinical

suspicion of acute ischemic stroke involving the frontal lobe cortex.
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Exclusion: intracranial hemorrhage on initial computed tomography (CT) or magnetic

resonance imaging (MRI) scan and inability to lie supine for 15 minutes.

• BCN15-173:

Inclusion: being older than 18 years, a National Institutes of Health Stroke Scale

(NIHSS) score4 of more than three at admission, radiographic evidence or clinical

suspicion of acute ischemic stroke involving the frontal lobe cortex, pre-stroke modified

Rankin Scale (mRS) score5 of less than three, and written informed consent.

Exclusion: resting heart rate less than 40 or greater than 110 beats per minute, pe-

ripheral arterial oxygen saturation less than 92% with supplementation, diagnosis of

transient ischemic attack or minor stroke and acute ischemic stroke in the posterior

territory.

• ICA-study:

Inclusion of internal carotid artery (ICA) stenosis: unilateral or bilateral severe (at

least 70%) carotid stenosis or occlusion of the ICA.6

Exclusion of ICA stenosis: bilateral inadequate temporal acoustic windows for suffi-

cient transcranial Doppler ultrasound examination or the evidence of an additional

intracranial stenosis of the carotid siphon, of the middle cerebral artery, or of the

anterior cerebral artery.

Controls/healthy volunteers consisted of hospital employees and medical students.

Inclusion of controls: being older than 18 years, informed consent.

Exclusion of controls: past history of stroke, presence of carotid or middle cerebral

artery stenosis or occlusion.

Optical methods and instrumentation for each study

• PENN06-071:
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A portable custom-built instrument was employed as described in Refs.7,8 Near-

infrared diffuse optical spectroscopy (NIRS-DOS) was also implemented, although

these data are not used in the present analysis. The data acquisition was interleaved

between NIRS-DOS and diffuse correlation spectroscopy (DCS). For each probe, NIRS-

DOS data was acquired for half a second on one hemisphere, then DCS data was ac-

quired for three seconds; the process was repeated on the contralateral hemisphere,

giving a total measurement time per data point of seven seconds. The first minute in

each position was discarded from the analysis of relative cerebral blood flow (∆rCBF)

changes due to possible movement artifacts and for avoiding systemic instabilities for

this dataset. No mean arterial pressure (MAP) measurements were acquired for this

study.

• PENN09-112:

Data were collected from both hemispheres every three seconds using the same instru-

ment as in the previous study.1 Again, the first minute in each position was discarded

from the analysis of ∆rCBF changes. For the continuous MAP measurements, the first

and last minutes from the analysis were discarded and the rest were used to calculate

a mean of each head-of-bed (HOB) position. For this study, continuous non-invasive

blood pressure monitor Finapres (Finapres Medical Systems, Arnhem, the Nether-

lands) device was used to measure the arterial blood pressure in a sub-set of patients.

• BCN15-173 & ICA-study:

The custom built diffuse correlation spectroscopy system was previously described in

Refs.9,10 Data were collected from both hemispheres every 2.5 seconds. The first

and last minutes from the analysis of ∆rCBF changes were discarded. In this study,

a manual sphygmomanometer (Omron BP785 IntelliSense Automatic Blood Pressure

Monitor, Omron, Osaka, Japan) at 2.5 minutes from each HOB change was used to

measure the arterial blood pressure.
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Clinical and imaging evaluations

• PENN06-071

Baseline examinations included the collection of demographics and vascular risk factors

from verbal history and available medical records. The stroke severity was assessed

with the NIHSS at admission. Stroke etiology was classified according to the Trial of

ORG 10172 in Acute Stroke Treatment (TOAST) criteria.11 A neurologist reviewed

all available head CT and brain MRI data to determine stroke (or infarct) laterality,

vascular territory, and region(s) of the brain involved. The primary indicators for

radiographic evidence of stroke were hypodensity on CT and/or diffusion restriction

on diffusion MRI sequences. CT and magnetic resonance angiographic data were also

used to support the assessment of vascular territory involvement when being available.

Vessel involvement was characterized as middle cerebral artery or anterior cerebral

artery. Brain region involvement was characterized as frontal, temporal, parietal or

occipital.

• PENN09-112

Baseline examinations included the collection of demographics and vascular risk factors.

The stroke severity was assessed with the NIHSS at admission, at the moment of

the measurement and at discharge. Stroke cause was recorded. The extent of early

ischemic changes was evaluated on noncontrast CT by the Alberta Stroke Program

Early Computed Tomography Score (ASPECTS).12 Functional outcome was evaluated

by the mRS.

• BCN15-173

Baseline examinations included the collection of demographics and vascular risk fac-

tors and a physical examination. The stroke severity was assessed with the NIHSS4

at admission, at the moment of the measurement, at 24 and at 48 hours from stroke

onset, and at discharge. The etiologic stroke subtype was classified according to the
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modified TOAST criteria.13 At admission, a cranial CT was performed on all pa-

tients and also a vascular imaging with either CT-angiography or color-coded duplex

sonography. The extent of early ischemic changes was evaluated on noncontrast CT

by the ASPECTS. Recanalization was assessed by transcranial duplex before the HOB

protocol. Functional outcome was evaluated at three months by the mRS.

• ICA-study

ICA stenosis patients: The ICA stenosis was defined as asymptomatic if no hemi-

spheric nor retinal ischemic symptoms ipsilateral to the stenosed side had occurred in

the preceding six months. Patients were referred to our neurosonology laboratory for

vasoreactivity testing. The carotid stenosis or occlusion of the ICA as determined by

published criteria using a carotid artery ultrasound (multifrequency linear array trans-

ducer; Aplio-XG, Toshiba, Tochigi, Japan).6 In these patients, the grade of ICA steno-

sis or occlusion was further confirmed by noninvasive magnetic resonance or computed

tomography angiography and, in selected cases, by digital subtraction angiography

according to North American Symptomatic Carotid Endarterectomy Trial (NASCET)

criteria.14

Controls: The diagnostic evaluation included a review of past mediacl history and

carotid and transcranial duplex ultrasound exam to rule out carotid or intracranial

steno-occlusive lesions.
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