
III./12.6. General aspects of management of
cerebrovascular emergencies
In the acute phase of cerebrovascular disorders (80% ischemias),
symptoms may deteriorate within the first 24-48 hours. Patients
should be treated in an intensive care unit if the event is associated
with disorder of consciousness or the focal symptoms are severe or
worsening. If the patient is comatose or the bulbar reflexes are absent,
elective endotracheal intubation is indicated. If the oxygen saturation
of the blood is below 90%, or pCO2 is above 50 mmHg, mechanical
ventilation is necessary.

General complications

Fever is a sign of pneumonia in the majority of cases. In addition to
causative treatment (broad spectrum antibiotics), efficient antipyretic
therapy should be initiated as soon as possible. This is crucial because
fever increases the metabolic demand of the brain, which leads to the
enlargement of the infarct (due to the damage of the penumbra) and
higher mortality. In acute cerebrovascular disorders, the incidence of
myocardial infarction is significantly higher, probably due to the
increased secretion of catecholamines. Supraventricular tachycardia,
extrasystolia, inversion of T waves, ST depression and prolonged QT
are relatively frequent complications, mainly in right hemispheric
lesions.

Arterial hypertension is one of the most important risk factors of
cerebrovascular disorders. The preventive effect of modern
antihypertensive treatment is unequivocally proved, however reducing
blood pressure in the acute phase of cerebral ischemias may be
harmful, because blood pressure elevation is a compensatory
mechanism to maintain the perfusion of the brain. After the
stabilization of the general condition of the patient, a spontaneous
decrease of blood pressure is observed in most cases. However, there
are some exceptions, such as hypertensive encephalopathy, acute
myocardial infarction, acute renal failure, and aortic dissection. In
these cases, antihypertensive treatment is allowed using oral ACE
inhibitors, intravenous labetalol or, as a last resort, intravenous
sodium-nitroprusside.

In extensive ischemic damage of the brain, blood glucose levels are
higher than normal, even in patients without a history of diabetes
mellitus. In diabetic patients, cerebral ischemia is frequently
associated with very high levels of blood glucose. Under anaerobic
conditions, glucose is transformed to lactate acid in the ischemic
tissue, which is an endothelium-toxic substance leading to the damage
of the blood-brain barrier. This, in turn, increases vasogenic cerebral
oedema. For this reason, administration of glucose is contraindicated
in ischemic cerebral events, with the exception of hypoglycemia. If
blood glucose levels are higher than 15 mmol/l, insulin therapy is
recommended.

Dysphagia may occur in large hemispheric infarctions, brainstem
disorders, vascular pseudobulbar paralysis, and in disorders affecting
the nucleus ambiguus (e.g. Wallenberg’s syndrome), which increases
the risk of aspiration pneumonia. Malnutrition is an other unfavorable
consequence of dysphagia. Both complications can be avoided by the
use of a nasogastric or nasoduodenal feeding tube with a high calorie
and isoosmotic formula. As the tube keeps the cardia open, a half



sitting posture, the fractionated administration of liquid food
(maximum 200 ml in bolus or in continuous drop infusion), and H2
blockers are recommended. If urethral catheter is used, the risk of
urosepsis increases (5%). In order to avoid the shrinking of the urinary
bladder, the catheter should be kept closed and urine emptied in every
six hours.

Immobility of patients suffering from cerebrovascular disorders leads
to deep venous thrombosis in half of the cases, and pulmonary
embolism is the cause of death in 10% of stroke patients. Standard or
low molecular weight heparin (LMWH) in a preventive dose is the
most effective thromboprophylactic therapy, which is indicated
starting on the first day in cerebral ischemias and on the 3rd day in
brain hemorrhages. If heparin is contraindicated, gradient
compression stockings and/or oral aspirin are alternative options.

Neural complications

Cerebral ischemia leads to brain edema, which is first of cytotoxic
then of vasogenic origin, reaching a maximum degree on the 3rd day.
Symptoms resulting from raised intracranial pressure can be reduced
by osmodiuretics (i.v. mannitol, glycerol). Loop diuretics reduce the
production of CSF. In severe cases, two further types of treatment may
be used if intensive care facilities are available: 1. Controlled
hyperventilation: a reduction of pCO2 by 10 mmHg leads to the
decrease of intracranial pressure by 30%. 2. Barbiturate narcosis
which requires EEG or plasma level monitoring. In very large
infarctions, in the so called “malignant media syndrome”, intracranial
pressure may increase to such a degree that brain herniation is
unavoidable unless surgical decompression is performed
(decompressive craniectomy). In occlusive hydrocephalus (e.g. a
cerebellar infarct blocking the fourth ventricle), temporary CSF
drainage is indicated.

Thrombolysis

The majority of territorial cerebral infarctions is caused by
thromboembolic occlusion. The quick restoration of perfusion is the
only confirmed effective and causative treatment. Before discussing
the details of thrombolysis, performed by the systemic administration
of recombinant tissue plasminogen activator (rt-PA) approved by the
Food and Drug Administration (FDA) in 1996, the clinical
significance of neuroimaging in selecting patients for thrombolysis
should also be mentioned.

Computer tomography is available in most hospitals. CT has a 100 %
sensitivity in detecting intraparenchymal brain hemorrhages, but its
sensitivity is low in detecting the ischemic territory in the acute phase.
However, an experienced physician may detect early ischemic signs
within the first few hours, such as the hyperdense middle cerebral
artery sign, insular ribbon sign, blurring of the structure of the basal
ganglia, and sulcal effacement. If – based on the clinical symptoms
and radiologic signs - the affected territory is larger than one third of
the whole territory of the middle cerebral artery (MCA), rt-PA
treatment is not recommended because the reperfusion achieved by
rt-PA may lead to the hemorrhagic transformation of the infarct, which
is associated with a higher mortality.

The MRI of the brain has been traditionally considered as an
unreliable method for detecting parenchymal bleedings, but using a
new technique, the gradient-recalled echo (GRE) imaging, MRI has



become as sensitive as CT in this respect. Furthermore, it is able to
show previous bleedings as well (a hemosiderin halo is a lasting
evidence of previous bleeding). If a previous bleeding is detected,
thrombolysis is contraindicated. Within the first few hours of cerebral
ischemia, routine MRI images (proton, T1 and T2- weighted) show an
abnormal signal in only 50% of cases, but diffusion-weighted (DWI)
imaging shows the affected area already after a few minutes
(increased signal intensity is explained by the intracellular increase of
water and its diffusion is inhibited in the magnetic environment).
Perfusion weighted imaging (PWI) shows the perfused region with the
help of a paramagnetic contrast agent injected intravenously. When
the DWI and PWI images are compared and the hypoperfused
territory appears larger than the necrotic core (i.e. positive mismatch,
meaning an ischemic but non-necrotic region, a penumbra is still
present), thrombolysis is strongly indicated.

Based on the results of the NINDS (National Institute of Neurological
Disorders and Stroke) rt-PA trial, published in 1995, systemic
thrombolytic treatment was approved by the FDA. The results are
summarized as follows: the functional outcome of patients treated
with rt-PA within the first three hours was significantly better after 3
months and also after one year than the functional outcome of those
who were treated with placebo. Although the incidence of
symptomatic hemorrhagic transformation was significantly higher in
the rt-PA group, their mortality was not increased.

The prognosis of extensive cerebral ischemia is not improved by
thrombolysis, but it is not contraindicated.

Indications for rt-PA treatment in cerebral ischemia:

1. the treatment has to be applied within three hours

2. severity of symptoms should reach a certain level as
assessed by the NIHSS (National Institutes of Health Stroke
Scale)

Contraindications:

1. Extensive hemispheric damage (the affected area is larger
than the 1/3 of the MCA territory)- relative contraindication

2. Mild symptoms or significant spontaneous improvement

3. Cerebral trauma within the last 3 months

4. Any surgical treatment within the last 2 weeks

5. History of intracranial bleeding

6. Myocardial infarction within the last 3 months

7. Blood pressure cannot be lowered below 185/110 mmHg

8. Suspicion of subarachnoid hemorrhage

9. Peptic ulcer

10. Artery puncture within the last 7 days

11. Epilepsy

12. Hypoglycemia



13. Bone fracture, large soft tissue trauma

14. INR > 1.7

15. Abnormal APTT

16. PLT< 100,000/mm3

The dose of rt-PA is 0.9 mg/kg (maximum dose is 90 mg). Ten percent
of the dose should be injected as an i.v. bolus, followed by a one-hour
infusion of the remaining 90% with the help of an infusion pump. The
continuous monitoring of the patient is obligatory, ideally in an
intensive care unit. The general condition, the neurologic symptoms
and the blood pressure of the patient should be checked every 15
minutes during the infusion treatment, and after the end of the
infusion every 30 minutes up to the sixth hour, and every hour up to
the 24th hour. A follow-up CT is indicated after 24 hours. If headache,
vomiting, sudden increase of blood pressure, or disorder of
consciousness develops during the infusion, the treatment should be
stopped and an urgent CT should be performed. Antiplatelet and
anticoagulant treatment is contraindicated within 24 hours after rt-PA
administration, but antiplatelet treatment should be started after 24
hours. Invasive interventions, bladder catheterization, and the
placement of a nasogastric tube should be avoided within 24 hours
after treatment.

Intraarterial thrombolysis may be performed within the first 6 hours
by the means of superselective angiography. This treatment is not
FDA approved, because the incidence of symptomatic hemorrhages is
significantly higher. In basilar artery occlusion, the treatment is used
even after 6 hours.

Anticoagulant treatment is not recommended in the acute phase of
cerebral ischemias, because of the high risk of hemorrhagic
transformation, and neither early reoccurrence, nor progression are
avoided by anticoagulation. However, there are two exceptions:
significant symptomatic carotid artery stenosis and cerebral venous
thrombosis.


