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by increasing intracranial pressure.

Stroke or TIA

PART 17

APPROACH TO THE PATIENT:
Cerebrovascular Disease

Neurologic Disorders

Rapid evaluation is essential for use of time-sensitive treatments
such as thrombolysis. However, patients with acute stroke often do
not seek medical assistance on their own because they are rarely in
pain and also may lose the appreciation that something is wrong
(anosognosia); it is often a family member or a bystander who calls
for help. Therefore, patients and their family members should be
counseled to call emergency medical services immediately if they
experience or witness the sudden onset of any of the following: loss
of sensory and/or motor function on one side of the body (nearly
85% of ischemic stroke patients have hemiparesis); change in vision,
gait, or ability to speak or understand; or a sudden, severe headache.
Other causes of sudden-onset neurologic symptoms that may
mimic stroke include seizure, intracranial tumor, migraine, and
metabolic encephalopathy. An adequate history from an observer
that no convulsive activity occurred at the onset usually excludes
seizure, although ongoing complex partial seizures without tonicclonic activity can on occasion mimic stroke. Tumors may present
with acute neurologic symptoms due to hemorrhage, seizure, or
hydrocephalus. Surprisingly, migraine (Chap. 447) can mimic stroke,
even in patients without a significant migraine history. When
migraine develops without head pain (acephalgic migraine), the diagnosis can be especially difficult. Patients without any prior history of
migraine may develop acephalgic migraine even after age 65. A sensory disturbance is often prominent, and the sensory deficit, as well
as any motor deficits, tends to migrate slowly across a limb, over minutes rather than seconds as with stroke. The diagnosis of migraine
becomes more secure as the cortical disturbance begins to cross
vascular boundaries or if typical visual symptoms are present such
as scintillating scotomata. At times it may be impossible to make the
diagnosis of migraine until there have been multiple episodes with no
residual symptoms or signs and no changes on brain magnetic resonance imaging (MRI). Metabolic encephalopathies typically produce
fluctuating mental status changes without focal neurologic findings.
However, in the setting of prior stroke or brain injury, a patient with
fever or sepsis may manifest a recurrent hemiparesis, which clears
rapidly when the infection is treated. The metabolic process serves to
“unmask” a prior deficit.
Once the diagnosis of stroke is made, a brain imaging study is necessary to determine if the cause of stroke is ischemia or hemorrhage
(Fig. 446-1). Computed tomography (CT) imaging of the brain is
the standard imaging modality to detect the presence or absence
of intracranial hemorrhage (see “Imaging Studies,” below). If the
stroke is ischemic, administration of recombinant tissue plasminogen activator (rtPA) or endovascular mechanical thrombectomy
may be beneficial in restoring cerebral perfusion (see “Treatment:
Acute Ischemic Stroke”). Medical management to reduce the risk
of complications becomes the next priority, followed by plans for
secondary prevention. For ischemic stroke, several strategies can
reduce the risk of subsequent stroke in all patients, while other strategies are effective for patients with specific causes of stroke such
as cardiac embolus and carotid atherosclerosis. For hemorrhagic
stroke, aneurysmal subarachnoid hemorrhage (SAH) and hypertensive intracerebral hemorrhage are two important causes. The
treatment and prevention of hypertensive intracerebral hemorrhage
are discussed later in this chapter. SAH is discussed in Chap. 330.

ISCHEMIC STROKE
PATHOPHYSIOLOGY OF ISCHEMIC STROKE
Acute occlusion of an intracranial vessel causes reduction in blood
flow to the brain region it supplies. The magnitude of flow reduction
is a function of collateral blood flow, and this depends on individual
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Figure 446-1 Medical management of stroke and TIA. Rounded
boxes are diagnoses; rectangles are interventions. Numbers are
percentages of stroke overall. ABCs, airway, breathing, circulation;
BP, blood pressure; CEA, carotid endarterectomy; ICH, intracerebral
hemorrhage; SAH, subarachnoid hemorrhage; TIA, transient ischemic
attack.
vascular anatomy (which may be altered by disease), the site of occlusion, and systemic blood pressure. A decrease in cerebral blood flow
to zero causes death of brain tissue within 4–10 min; values <16–18
mL/100 g tissue per minute cause infarction within an hour; and
values <20 mL/100 g tissue per minute cause ischemia without
infarction unless prolonged for several hours or days. If blood flow
is restored to ischemic tissue before significant infarction develops,
the patient may experience only transient symptoms, and the clinical
syndrome is called a TIA. Another important concept is the ischemic
penumbra, defined as the ischemic but reversibly dysfunctional tissue
surrounding a core area of infarction. The penumbra can be imaged
by perfusion-diffusion imaging using MRI or CT (see below and Figs.
446-15 and 446-16). The ischemic penumbra will eventually progress
to infarction if no change in flow occurs, and hence saving the ischemic penumbra is the goal of revascularization therapies.
Focal cerebral infarction occurs via two distinct pathways (Fig. 446-2):
(1) a necrotic pathway in which cellular cytoskeletal breakdown is
rapid, due principally to energy failure of the cell; and (2) an apoptotic pathway in which cells become programmed to die. Ischemia
produces necrosis by starving neurons of glucose and oxygen, which
in turn results in failure of mitochondria to produce ATP. Without
ATP, membrane ion pumps stop functioning and neurons depolarize, allowing intracellular calcium to rise. Cellular depolarization also
causes glutamate release from synaptic terminals; excess extracellular
glutamate produces neurotoxicity by activating postsynaptic glutamate
receptors that increase neuronal calcium influx. Free radicals are produced by degradation of membrane lipids and mitochondrial dysfunction. Free radicals cause catalytic destruction of membranes and likely
damage other vital functions of cells. Lesser degrees of ischemia, as
are seen within the ischemic penumbra, favor apoptotic cellular death
causing cells to die days to weeks later. Fever dramatically worsens
brain injury during ischemia, as does hyperglycemia (glucose >11.1
mmol/L [200 mg/dL]), so it is reasonable to suppress fever and prevent
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