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80 y.o male: sudden onset of conscious disturbance with right hemiplegia

MRI at 75 min after onset (NIHSS=24)

DwI ASL

DWI-ASL mismatch

FLAIR

Edaravone at 90 min followed by t-PA at 110 min after onset

. 8

MRI at 24 hours after onset (NIHSS improved to 14)
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Fig. 1 Diffusion-perfusion mismatch in a patient with acute cardioembolic infarction presenting NIHSS as 24.

MRI at 75 min after onset showed a limited positive area in DWI with extensive low flow area in ASL (arterial spin

labeling) in the left cerebral hemisphere. FLAIR image did not show ant responsible lesion, whereas MRA revealed a

marked decrease in blood flow in the territory of the left middle cerebral artery. Intravenous edaravone was given at
90 min after onset followed by intravenous t-PA at 110 min. At 24 hours after onset, NIHSS improved to 14, and DWI
and FLAIR image showed a localized positive area, which was geometrically the same as the area detected by DWI

at 75 min after onset. CBF (cerebral blood flow) SPECT revealed a marked recovery in blood flow with slight

hyperperfusion in the left cerebral hemisphere except the DWI positive area. MRA showed a complete recovery of

blood flow in the left middle cerebral artery.
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Fig. 2 Time course of ischemic brain injury in the gray and the
white matters.
ROS: reactive oxygen species.
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Abstract

Pathophysiology of brain injury and targets of treatment in acute ischemic stroke

Kortaro Tanaka, M.D., Ph.D.”

UDepartment of Neurology, Toyama University Hospital

Brain is very vulnerable to ischemia, and exhibits various functional impairments in a flow-dependent manner. After
onset of ischemia, the following cascade ensues propagating from the ischemic core to the surrounding area; ischemic
depolarization, excitatory cellular injury induced by Ca’" and glutamate, oxidative injury induced by reactive oxygen
species including various free radicals, secondary microcirculatory disturbance, edema formation, apoptosis and
inflammation. Intrinsic protective responses are also activated at the periphery of ischemic area. From the clinical view
point, urgent detection of “penumbra” area by imaging modalities such as diffusion-perfusion mismatch and rescuing this
area from evolving into irreversible damage (infarction) are the most important issues. Therapeutic targets in the acute
phase of cerebral infarction consist of vascular therapy including acute thrombolysis, prevention of microcirculatory
disturbance, protection of blood brain barrier and promotion of collateral blood flow, and cellular therapy such as
neuroprotective measures aiming at neurovascular unit.

(Clin Neurol 2013;53:1159-1162)
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