ANTITHROMBOTIC TREATMENT
Platelet Inhibition Aspirin is the only antiplatelet agent that has
been proven effective for the acute treatment of ischemic stroke;
there are several antiplatelet agents proven for the secondary
prevention of stroke (see below). Two large trials, the International
Stroke Trial (IST) and the Chinese Acute Stroke Trial (CAST), found
that the use of aspirin within 48 h of stroke onset reduced both
stroke recurrence risk and mortality minimally. Among 19,435
patients in IST, those allocated to aspirin, 300 mg/d, had slightly
fewer deaths within 14 days (9.0 vs 9.4%), significantly fewer
recurrent ischemic strokes (2.8 vs 3.9%), no excess of hemorrhagic
strokes (0.9 vs 0.8%), and a trend toward a reduction in death or
dependence at 6 months (61.2 vs 63.5%). In CAST, 21,106 patients
with ischemic stroke received 160 mg/d of aspirin or a placebo for
up to 4 weeks. There were very small reductions in the aspirin group
in early mortality (3.3 vs 3.9%), recurrent ischemic strokes (1.6 vs
2.1%), and dependency at discharge or death (30.5 vs 31.6%). These
trials demonstrate that the use of aspirin in the treatment of AIS is
safe and produces a small net benefit. For every 1000 acute strokes
treated with aspirin, about 9 deaths or nonfatal stroke recurrences
will be prevented in the first few weeks and ~13 fewer patients will
be dead or dependent at 6 months.
Clopidogrel is being tested as a way to prevent stroke following
TIA and minor ischemic stroke (see below).
Anticoagulation Numerous clinical trials have failed to demonstrate
any benefit of anticoagulation in the primary treatment of atherothrombotic cerebral ischemia. Several trials have investigated
antiplatelet versus anticoagulant medications given within 12–24 h
of the initial event. The U.S. Trial of Organon 10172 in Acute Stroke
Treatment (TOAST), an investigational low-molecular-weight heparin (LMWH), failed to show any benefit over aspirin. Use of SC unfractionated heparin versus aspirin was tested in IST. Heparin given SC
afforded no additional benefit over aspirin and increased bleeding rates. Several trials of LMWHs have also shown no consistent
benefit in AIS. Furthermore, trials generally have shown an excess
risk of brain and systemic hemorrhage with acute anticoagulation.
A recent meta-analysis of all forms of heparin found no benefit
for acute stroke patients at high or low risk of thrombotic events.
Therefore, trials do not support the use of heparin or other anticoagulants for patients with atherothrombotic stroke.
NEUROPROTECTION
Neuroprotection is the concept of providing a treatment that
prolongs the brain’s tolerance to ischemia. Drugs that block the
excitatory amino acid pathways have been shown to protect
neurons and glia in animals, but despite multiple human trials,
they have not yet been proven to be beneficial. Hypothermia is a
powerful neuroprotective treatment in patients with cardiac arrest
(Chap. 330) and is neuroprotective in animal models of stroke, but
it has not been adequately studied in patients with ischemic stroke
and is associated with an increase in pneumonia rates that could
adversely impact stroke outcomes.
STROKE CENTERS AND REHABILITATION
Patient care in stroke units followed by rehabilitation services
improves neurologic outcomes and reduces mortality. Use of clinical
pathways and staff dedicated to the stroke patient can improve care.
This includes use of standardized stroke order sets. Stroke teams
that provide emergency 24-h evaluation of acute stroke patients for
acute medical management and consideration of thrombolysis or
endovascular treatments are essential components of primary and
comprehensive stroke centers, respectively.
Proper rehabilitation of the stroke patient includes early physical,
occupational, and speech therapy. It is directed toward educating the patient and family about the patient’s neurologic deficit,
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preventing the complications of immobility (e.g., pneumonia, DVT 2563
and pulmonary embolism, pressure sores of the skin, and muscle
contractures), and providing encouragement and instruction in
overcoming the deficit. Use of pneumatic compression stockings is
of proven benefit in reducing risk of DVT and is a safe alternative to
heparin. The goal of rehabilitation is to return the patient to home
and to maximize recovery by providing a safe, progressive regimen
suited to the individual patient. Additionally, the use of constrained
movement therapy (immobilizing the unaffected side) has been
shown to improve hemiparesis following stroke, even years after the
stroke, suggesting that physical therapy can recruit unused neural
pathways. Newer robotic therapies appear promising as well. The
human nervous system is more adaptable than previously thought,
and developing physical and pharmacologic strategies to enhance
long-term neural recovery is an active area of research.
ETIOLOGY OF ISCHEMIC STROKE
(Figs. 446-1 and 446-3 and Table 446-2) Although the initial management of AIS often does not depend on the etiology, establishing a cause
is essential to reduce the risk of recurrence. Particular focus should be
on atrial fibrillation and carotid atherosclerosis, because these etiologies have proven secondary prevention strategies. The clinical presentation and examination findings often establish the cause of stroke or
narrow the possibilities to a few. Judicious use of laboratory testing and
imaging studies completes the initial evaluation. Nevertheless, nearly
30% of strokes remain unexplained despite extensive evaluation.
Clinical examination should focus on the peripheral and cervical vascular system (carotid auscultation for bruits and blood pressure), the heart (dysrhythmia, murmurs), extremities (peripheral
emboli), and retina (effects of hypertension and cholesterol emboli
[Hollenhorst plaques]). A complete neurologic examination is performed to localize the anatomic site of stroke. An imaging study of the
brain is nearly always indicated and is required for patients being considered for thrombolysis; it may be combined with CT- or MRI-based
angiography to visualize the vasculature of the neck and intracranial
vessels (see “Imaging Studies,” below). A chest x-ray, electrocardiogram (ECG), urinalysis, complete blood count, erythrocyte sedimentation rate (ESR), serum electrolytes, blood urea nitrogen (BUN),
creatinine, blood glucose, serum lipid profile, prothrombin time (PT),
and partial thromboplastin time (PTT) are often useful and should be
considered in all patients. An ECG may demonstrate arrhythmias or
reveal evidence of recent myocardial infarction (MI). Of all these studies, only brain imaging, blood glucose, and perhaps PTT/international
normalized ratio (INR) are necessary prior to IV rtPA; the results of
other studies should not delay the rapid administration of IV rtPA if
the patient is eligible.
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outcomes in patients with more effective devices. Comprehensive
stroke centers are now obtaining credentialing to offer this therapy
in distinction to primary stroke centers that offer only IV rtPA.

Cardioembolic Stroke Cardioembolism is responsible for ~20% of all
ischemic strokes. Stroke caused by heart disease is primarily due to
embolism of thrombotic material forming on the atrial or ventricular
wall or the left heart valves. These thrombi then detach and embolize
into the arterial circulation. The thrombus may fragment or lyse
quickly, producing only a TIA. Alternatively, the arterial occlusion
may last longer, producing stroke. Embolic strokes tend to occur suddenly with maximum neurologic deficit present at onset. With reperfusion following more prolonged ischemia, petechial hemorrhages can
occur within the ischemic territory. These are usually of no clinical
significance and should be distinguished from frank intracranial hemorrhage into a region of ischemic stroke where the mass effect from
the hemorrhage can cause a significant decline in neurologic function.
Emboli from the heart most often lodge in the intracranial internal
carotid artery, the MCA, the posterior cerebral artery (PCA), or one
of their branches; infrequently, the anterior cerebral artery (ACA)
is involved. Emboli large enough to occlude the stem of the MCA
(3–4 mm) lead to large infarcts that involve both deep gray and white
matter and some portions of the cortical surface and its underlying
white matter. A smaller embolus may occlude a small cortical or
penetrating arterial branch. The location and size of an infarct within
a vascular territory depend on the extent of the collateral circulation.
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