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(2)

scavenger, GABA agonist, glutamate antagonist 5°] AQ L, v = 7] Al 2 & A

Aol o] FolAx AT B& et A7 WAl SCI =% 2 A Ael

SCl publication
(Stoke + Neuroprotection)

100 -

50 -

o b i T T T T T 1
1885 1950 1895 2000 2005 2010 2015 2020

729 FATFES ¢33 Neuroprotective |
Uk B SCI =8 571 71stgad ez S48 (4

pubmed; 7 M o], stroke + neuroprotection).

Clinical Trial
40 -
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I -
5
1995-1000 2000-2004 2005-2009 2010-2015

a9 2. Neuroprotective X &4 2] clinical trial =7} 5%
3] Z=7Fst (%A, pubmed; o], stroke +

neuroprotection + clinical trial).
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Special Report

Acute Stroke Imaging Research Roadmap III Imaging
Selection and Outcomes in Acute Stroke Reperfusion
Clinical Trials
Consensus Recommendations and Further Research Priorities

Steven J. Warach, MD, PhD: Marie Luby, PhD; Gregory W, Albers, MDy
Roland Bummer, PhD: Andrew Bivard, MD, PhD: Bruce C.V. Campbell. MD. PhDx:
Colin Derdeyn; MD: Jeremy J. Heit, MD, PhDD: Pooja Khatri, M)
Maarten G. Lansberg, MD. PhD: David 5. Licheskind, MD; Charles B.L.M. Majoie. MD:
Michael P. Marks, MD; Bijoy K. Menon, MD, MSc: Keith W, Muir, MD
Mark W, Parsons, MD, PhD: Achala Vagal, MD; Albert J. Yoo, MD;
Andrei V. Alexandrov, MD: Jean-Claude Baron, MD, ScD: David J. Fiorella, MD, PhD;
Anthony 1. Furlan, MD: Josep Puig, MD: Peter D Schellinger. MD. PhD:;
Max Wintermark, MD, MAS: for the Swroke Imaging Research
(STIR) and VISTA-Imaging Investigators®

Background and Purpose—The Stroke Imaging Research (STIR) groop. the Imaging Working Group of StrokeNet. the
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MRI technique

Potential use in preclinical stroke research

MR Angiography

Occlusion/patency status  of the targeted blood vessel

Perfusion-weighted imaging
PWI

Serial CBF maps reveal severity and location of
ischaemia, and any spontaneous or induced reperfusion or

drug-induced changes in CBF

Diffusion-weighted imaging
DWI

Serital DWI and ADC maps reveal acute and evolving

brain injury, brain swelling

PWI/DWI mismatch

Serial assessment of penumbra and its incorporation into

ischaemic core over time.

Functional MRI (fMRI)
combined with a stimulus
such as forepaw

stimulation

Serial fMRI studies combined with a specific stimulus
will reveal ischaemia—induced loss of function in response
to the stimulus, any compensatory changes or subsequent

return offunction

Contrast-enhanced

. ] . Blood-brain barrier = breakdown

T1-weighted imaging

T1, T2 and T2+-weighted )

) ] Brain haemorrhage

imaging

Diffusion tensor imaging )

White matter damage

- DTI

T2-weighted imaging Infarct, brain swelling
x ThFgk MRI 7| &0 93t G4 vto]ewmtAE Fate] & Y HuWo oy 7|Hde
g JrhE & ¢ Jdon ofE st HIARHEHS A FEAS HME 7 ds A=
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Time Pathophysiological MRI method
cascade Contrast principle

o o W MRI: brain activity

Before vascular mapping
occlusion cherige in Bood axypenation
andior cerebral Blood volume

MCA MR angiography

occlusion mudion af blood

——| MRI: blood 01

cerebral Rl: blood Now
o blood Mlow passage of contrast agent

Tissue T,*-MRI / deoxygenation

deoxygenation/ concentration of paramagnetic

energy failure met-hemoglobin

Cytoprotection
Reduction of infarct volume

fVIRI: brain activity
P Loss of Sl
< 5 min 7 -
function change in blood exygenation
S}I im I]‘.““]h‘ . ﬂ'ﬂdn‘rﬂr ff"bm‘ bf-ﬂﬂ‘d Wiﬂ'm
Memlicane Diffusion-weighted MRI
h . s u, cellular coefficient {cellnlar swelling)
~ANRIEA swelling
Vasogenic T Mul
INCrease in Lssue waler
= 6 hours ki
e
2 =
E = - reactiviation of
_= E weeks - Tunctionally
E.n = months silent tissue MRI: brain activity
é = enhancement mapping
of plasticity change in blood exygenation
' ; andior cerelral Mood volume

- regeneration

1" 7. Strokeo] dold § MRI F-dutolevntr] 50 we Hywe] 75S
g1g 4= glth. (Beckmann N et al. 2001;265:85-100)

=
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E 4 MRI A% 52 BAvAS o[ §8 NP 48 mopEe FayPst A
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Drug / MRI i}
Author Journal  Year Model S THEAv}
Injection Tech
7 ol 4.
Magn T2WI,
Wang S et )
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6. Abbreviations

ADC Apparent  diffusion coefficient

Al Artificial Intelligence

ASL Arterial spin labeling

CBF Cerebral blood flow

CT Computed tomography

DDT Drug development tools

DWI Diffusion weighted imaging

DTI Diffusion tensor imaging

EEG Electroencephalography

eMCAO Embolic middle cerebral artery occlusion

ESCAPE Endov‘ascula'r treqtment for small core and proximal
occlusion ischemic stroke

EXTEND-IA Extendin.g the t.in.le fpr throml_oolysis In emergency
neurological deficits—intra—arterial

FDA Food and drug administration

fMRI Functional magnetic resonance imaging

H&E Hematoxylin & eosin

IHC Immunohistochemistry

MCA Middle cerebral artery

MCAO Middle cerebral artery occlusion

MRA Magnetic resonance angiography
Multicenter randomized clinical trial of endovascular

MR CLEAN treatment for acute ischemic stroke in the Netherlands

MRI Magnetic resonance imaging

PET Positron emission tomography

PK/PD Pharmacokinetics/pharmacodynamics

pMCAO Permanent middle cerebral artery occlusion

PWI Perfusion weighted imaging

QIBA Quantitative  Imaging Biomarkers Alliance

rCBF Relative cerebral blood flow
Randomized trial of revascularization with solitaire FR

REVASCAT device versus best medicgl th.erapy .in the treatment of
acute stroke due to anterior circulation large vessel
occlusion presenting within 8 hours of symptoms onset

RSNA Radiology Society of North America

rt-PA Recombinant tissue plasminogen activator

SCI Scientific citation index

STAIR Stroke treatment academy industry roundtable

STIR Stroke imaging research

SWIFT PRIME

Solitaire with the intention for thrombectomy as primary
endovascular treatment

Assess the penumbra system in the treatment of acute

THERAPY

stroke
TTC Triphenyltetrazolium chloride
T2w T2 weighted imaging
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