TABLE 446-2 Causes of Ischemic Stroke
Uncommon Causes
Hypercoagulable disorders
Protein C deficiencya
Protein S deficiencya
Antithrombin III deficiencya
Antiphospholipid syndrome
Factor V Leiden mutationa
Prothrombin G20210 mutationa
Systemic malignancy
Sickle cell anemia
β Thalassemia
Polycythemia vera
Systemic lupus erythematosus
Homocysteinemia
 Thrombotic thrombocytopenic
purpura
 Disseminated intravascular coagulation
Dysproteinemiasa
Nephrotic syndromea
Inflammatory bowel diseasea
Oral contraceptives
Venous sinus thrombosisb
Fibromuscular dysplasia
Vasculitis
 Systemic vasculitis (PAN, granulomatosis with polyangiitis [Wegener’s],
Takayasu’s, giant cell arteritis)
Primary CNS vasculitis
 Meningitis (syphilis, tuberculosis,
fungal, bacterial, zoster)
Noninflammatory vasculopathy
 Reversible vasoconstriction syndrome
Fabry’s disease
Angiocentric lymphoma
Cardiogenic
Mitral valve calcification
Atrial myxoma
Intracardiac tumor
Marantic endocarditis
Libman-Sacks endocarditis
Subarachnoid hemorrhage vasospasm
Moyamoya disease
Eclampsia

a
Chiefly cause venous sinus thrombosis. bMay be associated with any h
 ypercoagulable
disorder.

Abbreviations: CNS, central nervous system; PAN, polyarteritis nodosa.

ischemic stroke. For further discussion of the pathogenesis of atherosclerosis, see Chap. 291e.
Carotid disease can be classified by whether the stenosis is symptomatic or asymptomatic and by the degree of stenosis (percent
narrowing of the narrowest segment compared to a nondiseased
segment). Symptomatic carotid disease implies that the patient has
experienced a stroke or TIA within the vascular distribution of the
artery, and it is associated with a greater risk of subsequent stroke than
asymptomatic stenosis, in which the patient is symptom free and the
stenosis is detected through screening. Greater degrees of arterial narrowing are generally associated with a higher risk of stroke, except that
those with near occlusions are at lower risk of stroke.
Other causes of artery-to-artery embolic stroke Intracranial atherosclerosis produces stroke either by an embolic mechanism or by in situ
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Common Causes
Thrombosis
Lacunar stroke (small vessel)
Large-vessel thrombosis
Dehydration
Embolic occlusion
Artery-to-artery
  Carotid bifurcation
  Aortic arch
  Arterial dissection
Cardioembolic
  Atrial fibrillation
  Mural thrombus
  Myocardial infarction
  Dilated cardiomyopathy
   Valvular lesions
   Mitral stenosis
   Mechanical valve
   Bacterial endocarditis
Paradoxical embolus
   Atrial septal defect
   Patent foramen ovale
Atrial septal aneurysm
Spontaneous echo contrast
 Stimulant drugs: cocaine,
amphetamine

thrombosis of a diseased vessel. It is more common in patients of Asian 2565
and African-American descent. Recurrent stroke risk is ~15% per year,
similar to symptomatic untreated carotid atherosclerosis.
Dissection of the internal carotid or vertebral arteries or even vessels
beyond the circle of Willis is a common source of embolic stroke in
young (age <60 years) patients. The dissection is usually painful and
precedes the stroke by several hours or days. Extracranial dissections
do not cause hemorrhage, presumably because of the tough adventitia
of these vessels. Intracranial dissections, conversely, may produce SAH
because the adventitia of intracranial vessels is thin and pseudoaneurysms may form, requiring urgent treatment to prevent rerupture.
Treating asymptomatic pseudoaneurysms following dissection is likely
not necessary. The cause of dissection is usually unknown, and recurrence is rare. Ehlers-Danlos type IV, Marfan’s disease, cystic medial
necrosis, and fibromuscular dysplasia are associated with dissections.
Trauma (usually a motor vehicle accident or a sports injury) can cause
carotid and vertebral artery dissections. Spinal manipulative therapy is
associated with vertebral artery dissection and stroke. Most dissections
heal spontaneously, and stroke or TIA is uncommon beyond 2 weeks.
Although there are no trials comparing anticoagulation to antiplatelet
agents, many physicians treat acutely with anticoagulants and then
convert to antiplatelet therapy after demonstration of satisfactory
vascular recanalization.
SMALL-VESSEL STROKE
The term lacunar infarction refers to infarction following atherothrombotic or lipohyalinotic occlusion of a small artery in the brain.
The term small-vessel stroke denotes occlusion of such a small penetrating artery and is now the preferred term. Small-vessel strokes
account for ~20% of all strokes.
Pathophysiology The MCA stem, the arteries comprising the circle
of Willis (A1 segment, anterior and posterior communicating arteries, and P1 segment), and the basilar and vertebral arteries all give
rise to 30- to 300-μm branches that penetrate the deep gray and white
matter of the cerebrum or brainstem (Fig. 446-4). Each of these small
branches can occlude either by atherothrombotic disease at its origin
or by the development of lipohyalinotic thickening. Thrombosis of
these vessels causes small infarcts that are referred to as lacunes (Latin
for “lake” of fluid noted at autopsy). These infarcts range in size from
3 mm to 2 cm in diameter. Hypertension and age are the principal risk
factors.
Clinical Manifestations The most common small-vessel stroke syndromes are the following: (1) Pure motor hemiparesis from an infarct
in the posterior limb of the internal capsule or the pons; the face, arm,
and leg are almost always involved; (2) pure sensory stroke from an
infarct in the ventral thalamus; (3) ataxic hemiparesis from an infarct
in the ventral pons or internal capsule; (4) and dysarthria and a clumsy
hand or arm due to infarction in the ventral pons or in the genu of the
internal capsule.
Transient symptoms (small-vessel TIAs) may herald a small-vessel
infarct; they may occur several times a day and last only a few minutes.
Recovery from small-vessel strokes tends to be more rapid and complete than recovery from large-vessel strokes; in some cases, however,
there is severe permanent disability.
A large-vessel source (either thrombosis or embolism) may manifest
initially as a small-vessel infarction. Therefore, the search for embolic
sources (carotid and heart) should not be completely abandoned in
the evaluation of these patients. Secondary prevention of small-vessel
stroke involves risk factor modification, specifically reduction in blood
pressure (see “Treatment: Primary and Secondary Prevention of Stroke
and TIA,” below).
LESS COMMON CAUSES OF STROKE
(Table 446-2) Hypercoagulable disorders (Chap. 78) primarily increase
the risk of venous, including venous sinus, thrombosis. Systemic lupus
erythematosus with Libman-Sacks endocarditis can be a cause of
embolic stroke. These conditions overlap with the antiphospholipid
syndrome, which probably requires long-term anticoagulation to
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