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Types of Stroke
ZErhfh R

Determination of stroke type can be crucial to rational treatment and
prediction of outcome. With the use of CT and MRI and lumbar puncture,
bleeding jnto and around the brain can be diagnosed and these types of
stroke separated from the more common infarction. Subtypes of infarction
can be diagnosed or suspected on the basis of the presence of other disease,
the presentation and'findings on exammnation. and the findings on brain
imaging.
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1.Brain Hemorrhage

Approximately 10% of all strokes are due to brain hemorrhage. Hy-
pertension, especially uncontrolled hypertension, is the leading condition
associated with brain hemorrhage. Other predisposing conditions include
ruptured aneurysm; AVM); cavernous angioma; drug abuse with cocaine,
amphetamines, or alcohol; blood dyscrasia; anticoagulant therapy; amyloid

angiopathy and brain tumor.

1. B
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The clinical features of brain hemorrhage vary depending on the loca-
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tion and severity of the bleeding. It is unlikely to be preceded by TIAs.
The process is usually acute, frequently with severe headache and a de-
creased level of consciousness. Usually, the blood pressure is elevated at the
time of the initial examination, even if there was no preexisting hyperten-
sion. (The clinical state can be graded according to the level of conscious-
ness. )
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The most common locations of hypertensive bleeding are the basal gan-
glia, thalamus, lobe of a hemisphere, cerebellum, or pons. Deep hemi-
spheric hemorrhages typically produce a contralateral hemiparesis and
hemisensory deficit with aphasia in those patients with the dominant hemi-
sphere involved. Aphasia can occur in cases of hemorrhage into the thala-
mus of the dominant hemisphere. The presence of oculomotor findings such
as forced downgaze or upgaze palsy, unreactive miotic pupils, and conver-
gence paralysis are characteristic of thalamic hemorrhage and help to differ-
entiate it from putaminal hemorrhage.
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Patients with lobar hemorrhage into the cortex or subcortical white
matter less frequently have a history of hypertension than those with deep
hemorrhage. In elderly persons, amyloid angiopathy is common cause of lo-

bar hemorrhage. Headache is a common feature. Disturbance of the level of
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consciousness also occurs less often and is seen later in the clinical course.
The neurologic deficits are more variable than in deep hemorrhage and de-
pend upon the location and size of the hematoma.
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Cerebellar hemorrhage usually occurs in one of the hemispheres, origi-
nating in the region of the dentate nucleus. Disequilibrium, limb ataxia,
nausea, and vomiting are common early features. Patients with cerebellar
hemorrhage frequently complain of headache and dizziness. The examina-
tion usually demonstrates a combination of signs indicative of cerebellar and
pontine dysfunction. Peripheral facial palsy, nystagmus, miosis, decreased
corneal reflex, and abducens palsy are the most common brainstem and cra-
nial nerve findings.
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Primary hemorrhage into the brainstem usually has devastating ef-
fects, but occasionally a small hemorrhage occurs, producing limited dys-
function compatible with‘"’ functional survival. The neurologic deficit re-
sulting from hemorrhage depends on the level of brainstem involvement,
with the pons being the most common site.
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Symptoms and signs may not distinguish brain hemorrhage from other
stroke types, even though many patients with brain hemorrhage have un-
treated hypertension, and a large proportion present with obtundation and
focal deficit. CT reliably shows intraparenchymal hemorrhage. Since the
widespread use of CT, it has become evident that'?’ a number of patients
with a small brain hemorrhage will present with little headache or obtunda-
tion and a deficit indistinguishable from that of infarction. Thus, the only
way to reliably diagnose hemorrhage is with the routine use of CT. A small
percentage of patients with ischemic infarction will present with severe
headache, rapid obtundation, and other clinical features indistinguishable
from those of brain hemorrhage. Patients with brain hemorrhage rarely
show any improvement in neurologic deficit during the first 24 hours.
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2.SAH

The characteristic clinical picture of primary SAH ( in which the initial
bleeding is into the subarachnoid space) begins with the sudden onset of a
severe headache. The suddenness of the onset and the severity of the pain
are usually dramatic. The headache commonly reaches a severe intensity in

a matter of ¥

seconds to a minute and is so severe as to alter the patient’s
pattern of activity. Often there is a rapid alteration of level of consciousness
(including unconsciousness with recovery in a few minutes). Vomiting at
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onset is frequent. Patients with SAH may be younger and less likly to have
hypertension and other underlying disease before the onset of the stroke
than patients with other types of stroke.

Table 1. Status ( Grade) of Patients With Intracranial Aneurysm
With and Without Subarachneid Hemorrhage

Grade Symptoms and Signs

0 Unruptured aneurysm — no history or other manifestation of

subarachnoid hemorrhage

1 Asymptomatic or minimal headache and slight nuchal rigidity

la No acute meningeal or brain reaction, but fixed neurologic
deficit

2 Moderate to severe headache, nuchal rigidity, no neurologic

deficit other than cranial nerve palsy

3 Drowsiness , confusion, or mild focal neurologic deficit

4 Stupor, moderate to severe hemiparesis; may also include ear-
ly decerebrate rigidity and vegetative disturbances

S Deep coma, decerebrate rigidity, moribund appearance

The clinial grade (‘Table 1) at the time of initial evaluation is a good
index of short-term prognosis. There are usually no focal findings on exami-
nation, but the likeliest single finding is a partial oculomotor nerve palsy.
Most patients have a stiff neck on bending the head forward or other signs
of meningeal irritation (Kernig’s or Brudzinski’s signs). Subhyaloid (pre-
retinal) hemorrhage may be found on funduscopic examination. CT almost
always shows blood in the subarachnoid space on the day of the hemor-
rhage, but there is a diminishing chance of finding blood with cach day af-

ter the onset. In patients suspected of SAH who have a CT scan that does
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not show blood, lumbar puncture should be done to confirm the diagnosis.
In SAH, the CSF will be bloody, and the supernatant will be xan-
thochromic within a few hours after the hemorrhage.
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SAH is usually due to a ruptured saccular aneurysm. The aneurysm
can sometimes be viewed on CT or MRI, but usually an arteriogram
demonstrating all'®’ the intracranial vessels is necessary to demonstrate the
lesion. Vasospasm and infarction in the arterial distribution of the va-
sospasm ate common causes of disability after the first 48 hours following
the onset of SAH.

Other causes of nontraumatic SAH include AVMs and neoplasms. In
10% —15% of patients, no source can be demonstrated on complete angio-
graphy, and the prognosis is generally more favorable in such patients.
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3.Intracranial Hemorrhage from an AVM

SAH, intracerebral hemorrhage, or a combination of both may occur
from AVMs. It is characteristic that the hemorrhage has less pronounced
symptoms and may be less severe than with ruptured aneurysms. There
may be a history of seizures and sometimes focal cerebral symptoms and
signs. In some patients, a bruit over the head may be present; in others,
preretinal hemorrhage or retinal angiomas are present.
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4. Brain Infarction

Patients with infarction generally have a medical history that includes
one or more risk factors for stroke. That is'>’, patients are unlikely to have
been completely healthy before the stroke. Although many of the patients
have hypertension, diabetes, and heart disease, previous TIAs and strokes
are also common. Severe headache and vomiting are unusual at the onset of
brain infarction. The deficit generally comes on rapidly and may continue to
worsen over hours or days. Patients present with focal neurologic symptoms
and signs, for example, hemiparesis and sensory impairment, with carotid-
distribution infarctions.
4. R
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(1) Mechanisms of Ischemic Infarction

1) Thrombotic -

Thrombotic infarction usually occurs when a thrombus is superim-
posed on an atherosclerotic plaque. In some circumstances thrombotic in-
farction may be precipitated by an abnormality of blood clotting.

2)Embolic

Embolic infarction is due to occlusion of an artery by an embolus dis-
tal to a point where adequate collateral biood flow is available.

3)Hemodynamic

Hemodynamically determined infarction most commonly occurs



when there is severe stenosis or occlusion of the proximal arterial supply to a
portion of the brain and collateral compensatory blood flow is inadequate
while global cerebral perfusion is critically decreased‘®’ (for example, with
decreased cardiac output).
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(2) Clinical Categories

Infarction is commonly considered to be atherothrombotic, cardioem-
bolic, or lacunar. Perhaps 30% ~ 40% of patients with infarction cannot
easily be classified clinically as having one of these types and are best labeled
as having infarction of unknown type. Even if the usual differentiating cri-
teria are met, the assumed diagnosis is not certain. '

1) Atherothrombolic

This type of infarction occurs with atherosclerosis involving selected
sites in the extracranial and major intracranial arteries.. There are two main
ways in which atherosclerosis produces infarction. First, the plagque may
enlarge to seriously compromise the lumen of a blood vessel, but more often
this happens with a superimposed thrombus. When a vessel occludes, a

stagnation clot may form above the original occlusion and propagate distal-
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ly.

The second mechanism by which an atherosclerotic plaque causes in-
farction is embolism of thrombus or plaque fragments (artery-to-artery em-
bolus). A history of TIAs and cervical bruit is more frequently found in
persons with atherothrombotic infarction than in those with other types of
stroke. Clinical diagnosis rests on finding evidence of arterial stenosis or oc-
clusion thought to be due to atherosclerosis at one or more sites.

The infarct may be small and indistinguishable from a cardiac embolic
infarct.
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2) Cardioembolic

Although many authors have commented on the exceptionally rapid
onset of this type of stroke, such is not uniformly the case. The onset be-
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