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ADVANCED IMAGING IN ISCHEMIC STROKE
IMAGING GUIDED LATE ACUTE ISCHEMIC STROKE TREATMENT
Magnetic Resonance Imaging (MRI) and CT Perfusion are imaging
modalities which can detect the dead and viable tissue in brain during an
emergent basis in acute ischemic stroke. If the dead tissue (core) is less
than 70 cc on MRI or there is a large region of viable tissue on CT
perfusion relative to dead tissue (core/penumbra mismatch)- even
patients who come to the hospital late after stroke can potentially benefit
from neurointerventional treatment.
VESSEL WALL IMAGING
Conventional vascular imaging techniques for analysis of brain vessel
disease provide limited information since they only identify changes to
the vessel lumen. New advanced MR intracranial vessel wall imaging
(IVW) techniques can allow direct characterization of the vessel wall and
help diagnose causes of stroke in young adults like vasculitis (vessel
inflammation), dissection (vessel injury) and accelerated atherosclerosis
(build up of plaque narrowing the vessel).
At UCSF, we have promoted early advanced imaging adoption and
developed novel vessel wall imaging protocols for ischemic stroke.

Figure 2. 51 year old male with a proximal vessel occlusion of the right middle cerebral artery on CT angiogram. Diffusion weighted MRI demonstrates small core of
the dead tissue and large area of penumbra/viable tissue. On Perfusion, there is a large defect in mean transit time (MTT) and a small defect in cerebral blood
volume (CBV) indicating a large area of tissue at risk.
HYPERPOLARIZED MRI IN
HEMORRHAGIC STROKE
Hyperpolarized carbon-13 MR is an
emerging molecular imaging method.
Following the injection of a
hyperpolarized substrate, metabolic
activity can be mapped based on
enzymatic conversion of the injected
molecule. surrounding tissues unaffected.
Current indications include prostate
cancer, brain tumors among others.

.

Figure 1. 29 year old male with a right sided middle cerebral artery stroke. The
first figure demonstrates narrowing of the right middle cerebral artery (MCA) .
Second Image (left) demonstrates
circumferential diffuse enhancement along the wall of right MCA.

At UCSF, we are pioneering clinical
trials of new indications, and
prediction of areas of hemorrhagic
stroke.
Figure 3. 14 T scanner images in a mouse model: demonstrates hemorrhages on susceptibility weighted imaging (red
arrows) in the deep gray nuclei. On hyperpolarized MRI, there are lactate peaks in the areas which are close and prone
to hemorrhage.

