Neurocritical Care in the View of Interventional Neurologist
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Reperfusion of the occluded artery by intravenous thrombolytics and/or endovascular therapy and stroke unit care is considered the
effective approach for improving the outcome of stroke. However, successful reperfusion can only be achieved in a limited cases of
acute ischemic stroke. Moreover, there are much more patients who were not eligible for reperfusion therapy. Regardless of re-
perfusion therapy, neurocritical care in acute ischemic stroke can reduce risk of severe complications and lead improvement of pa-

tient outcomes.
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Introduction

Advancements of reperfusion therapies including intra-
venous rtPA and endovascular treatment lead to achieve
improvement of reperfusion rates and clinical outcome
than the past,L6 Considering the current guidelines for re-
perfusion therapy,”® eligible candidates for reperfusion
therapy are increased. These advances have been paral-
leled by an increase in the number of ischemic stroke pa-
tients requiring neurocritical care management such as
post-reperfusion therapy, and hemorrhagic complications.

However, patients who were not eligible for reperfusion
therapy still exist. In these patients, post-stroke care is also
important to decrease complications and improve the clin-

ical outcome. Neurocritical care can play an important role
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in neurological monitoring for early recognition and man-
agement of complications, Therefore, we review neuro-

critical care in the sight of interventional neurologist.

Therapeutic Hypothermia

Therapeutic hypothermia is reported to exert a neuro-
protective effect and facilitate ICP control in various con-
ditions such as hypoxia, stroke, and traumatic brain injury.
The underlying neuroprotective mechanism is believed to
involve a reduction in cerebral metabolism, oxygen con-
sumption, glucose metabolism, neuroinflammation, free
radical production, and cell death,” Various neuroprotective
measures have been proposed in cerebral ischemia, '’ In
addition, reduction of cerebral blood volume, vasogenic
edema, blood-brain barrier disruption have been identified
to be effective in ICP control.” In experimental studies of
stroke, initiation of therapeutic hypothermia early after
from stroke onset revealed decrease in infarction volume
and improvement in the functional outcome. Small pilot

studies have been undertaken in stroke patients, which
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suggest the potential benefits of therapeutic hypothermia in
terms of neurological outcome and mortality.

The optimal time for the initiation of hypothermia in-
duction has not yet been clearly established., However, re-
cent human studies on the induction of hypothermia imme-
diately after reperfusion therapy have also shown an im-
provement in the clinical outcome,"" Most clinical studies
on hypothermia for acute ischemic stroke have mainly fo-
cused on mild hypothermia (core temperature of 32-35°C )

and cooling duration of 5 h to 72 h,""™”

The cooling dura-
tion differs with the purpose of hypothermia induction.
Studies based on edema control pertain to the maintenance
of hypothermia for a longer duration (34-72 h). "' The re-
warming process should also be executed with caution due
to the risk of rebound cerebral edema, increased ICP, and
rebound hyperthermia, Gradual rewarming generally at the
rate of 0,1-0,25°C/h, is important to prevent such complications,

The commonly used cooling methods are surface cooling
and endovascular cooling. No differences have been re-
ported in the outcomes achieved with both cooling
methods. " Surface cooling systems consist of cooling blan-
kets or surface pads and offer the advantages of easy appli-
cation, rapid initiation, and relatively low rate of
complications. In the endovascular cooling method, a cool-
ing catheter is introduced through the femoral or sub-
clavian vein, Cooling is achieved by circulating cooled sal-
ine within the cooling catheter, This system offers the ad-
vantage of accurate temperature control during main-
tenance and rewarming period.

The most frequent complication is shivering, which can
interfere with the cooling process and increase the rate of
systemic metabolism,"” The cardiopulmonary complica-
tions associated with hypothermia include bradycardia, ar-
thythmia, hypotension, pneumonia, and pulmonary
edema. Electrolyte imbalance such as hypokalemia, hypo-
magnesemia, hypophosphatemia, and hypocalcemia have
also been reported as accompanying complications, Once
therapeutic hypothermia is induced, it is difficult to recog-

nize complications by clinical symptoms. Therefore, con-
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tinuous monitoring via serial chest radiography and labo-

ratory tests are important for the detection of complications.

ICP monitoring

The main complications of acute ischemic stroke are is-
chemic brain edema and intracranial hemorrhage (ICH).
Symptomatic ICH occurs in 3.6% to 7.7% of the patients re-
ceiving intravenous or intra-arterial thrombolytic therapy

7,19-23 . .
Massive cerebral in-

and anticoagulation therapy.
farction is associated with cytotoxic or vasogenic brain ede-
ma and ICH, which can in turn increase ICP, Increased ICP
can reduce cerebral perfusion, cause tissue hypoxia, and fi-
nally lead to brain herniation, &

Increased ICP can be recognized by serial changes in
neurological symptoms, including pupillary dilatation, loss
of brainstem reflex, and change in breathing patterns.
However, the appearance of these symptoms may indicate
that it may be too late for the effective management of ICP.
Therefore, AHA/ASA guidelines recommend early monitor-
ing of patients with high risk of brain edema,” Establishment
of a ventricular drain with an external pressure gauge is the
current gold standard for ICP monitoring,” This drainage
system provides information about ICP as well as intra-
cranial compliance and can be used to control ICP through
cerebrospinal fluid drainage. This measurement represents
the global ICP. In cases of acute ischemic stroke, focal
measurement of ICP may accurately reflect the pressure
changes caused by compartmentalization. 26 Intraparenchymal
monitoring devices are effective for focal ICP measurement

and easier to apply than intraventricular devices.

CONCLUSIONS

Until now, there are substantial differences between re-
perfusion rate and favorable clinical outcome though ad-
vancement of reperfusion therapy. And, there are much
more patients who were not received reperfusion therapy.
Neurocritical care in acute ischemic stroke can reduce risk

of severe complications and lead improvement of patient
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outcomes, regardless of reperfusion therapy.
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