TABLE 446-6

Cause

CAUSES OF INTRACRANIAL HEMORRHAGE

Location

Comments

Head trauma

Hypertensive hemorrhage
Transformation of prior isch-
emic infarction

Metastatic brain tumor

Coagulopathy
Drug
Arteriovenous malformation

Aneurysm
Amyloid angiopathy
Cavernous angioma

Dural arteriovenous fistula

Intraparenchymal: frontal lobes, anterior
temporal lobes; subarachnoid; extra-axial (subdural,
epidural)

Putamen, globus pallidus, thalamus, cerebellar
hemisphere, pons

Basal ganglion, subcortical regions, lobar
Lobar

Any

Any, lobar, subarachnoid

Lobar, intraventricular, subarachnoid
Subarachnoid, intraparenchymal, rarely

subdural
Lobar

Intraparenchymal

Lobar, subarachnoid

Coup and contrecoup injury during brain deceleration

Chronic hypertension produces hemorrhage from small (~30-100 pm)
vessels in these regions

Occurs in 1-6% of ischemic strokes with predilection for large
hemispheric infarctions

Lung, choriocarcinoma, melanoma, renal cell carcinoma, thyroid, atrial
myxoma

Risk for ongoing hematoma expansion

Cocaine, amphetamine

Risk is ~2—3% per year for bleeding if previously unruptured
Mycotic and nonmycotic forms of aneurysms

Degenerative disease of intracranial vessels; associated with dementia,
rare in patients <60 years

Multiple cavernous angiomas linked to mutations in KRIT1, CCM2, and
PDCD10 genes

Produces bleeding by venous hypertension

Capillary telangiectasias Usually brainstem

When mild, the face sags on one side over 5-30 min, speech becomes
slurred, the arm and leg gradually weaken, and the eyes deviate away
from the side of the hemiparesis. The paralysis may worsen until the
affected limbs become flaccid or extend rigidly. When hemorrhages
are large, drowsiness gives way to stupor as signs of upper brainstem
compression appear. Coma ensues, accompanied by deep, irregular,
or intermittent respiration, a dilated and fixed ipsilateral pupil, and
decerebrate rigidity. In milder cases, edema in adjacent brain tissue
may cause progressive deterioration over 12-72 h.

Thalamic hemorrhages also produce a contralateral hemiplegia or
hemiparesis from pressure on, or dissection into, the adjacent internal
capsule. A prominent sensory deficit involving all modalities is usually
present. Aphasia, often with preserved verbal repetition, may occur
after hemorrhage into the dominant thalamus, and constructional
apraxia or mutism occurs in some cases of nondominant hemorrhage.
There may also be a homonymous visual field defect. Thalamic hemor-
rhages cause several typical ocular disturbances by virtue of extension

FIGURE 446-17 Hypertensive hemorrhage. Transaxial noncontrast
computed tomography scan through the region of the basal ganglia
reveals a hematoma involving the left putamen in a patient with
rapidly progressive onset of right hemiparesis.

Rare cause of hemorrhage

inferiorly into the upper midbrain. These include deviation of the eyes
downward and inward so that they appear to be looking at the nose,
unequal pupils with absence of light reaction, skew deviation with
the eye opposite the hemorrhage displaced downward and medially,
ipsilateral Horner’s syndrome, absence of convergence, paralysis of
vertical gaze, and retraction nystagmus. Patients may later develop a
chronic, contralateral pain syndrome (Déjérine-Roussy syndrome).

In pontine hemorrhages, deep coma with quadriplegia often occurs
over a few minutes. Typically, there is prominent decerebrate rigidity
and “pinpoint” (1 mm) pupils that react to light. There is impairment
of reflex horizontal eye movements evoked by head turning (doll’s-head
or oculocephalic maneuver) or by irrigation of the ears with ice water
(Chap. 328). Hyperpnea, severe hypertension, and hyperhidrosis are
common. Most patients with deep coma from pontine hemorrhage
ultimately die, but small hemorrhages are compatible with survival.

Cerebellar hemorrhages usually develop over several hours and are
characterized by occipital headache, repeated vomiting, and ataxia of
gait. In mild cases, there may be no other neurologic signs except for
gait ataxia. Dizziness or vertigo may be prominent. There is often pare-
sis of conjugate lateral gaze toward the side of the hemorrhage, forced
deviation of the eyes to the opposite side, or an ipsilateral sixth nerve
palsy. Less frequent ocular signs include blepharospasm, involuntary
closure of one eye, ocular bobbing, and skew deviation. Dysarthria and
dysphagia may occur. As the hours pass, the patient often becomes
stuporous and then comatose from brainstem compression or obstruc-
tive hydrocephalus; immediate surgical evacuation before brainstem
compression occurs may be lifesaving. Hydrocephalus from fourth ven-
tricle compression can be relieved by external ventricular drainage, but
definitive hematoma evacuation is recommended. If the deep cerebellar
nuclei are spared, full recovery is common.

Lobar Hemorrhage The major neurologic deficit with an occipital hem-
orrhage is hemianopia; with a left temporal hemorrhage, aphasia and
delirium; with a parietal hemorrhage, hemisensory loss; and with fron-
tal hemorrhage, arm weakness. Large hemorrhages may be associated
with stupor or coma if they compress the thalamus or midbrain. Most
patients with lobar hemorrhages have focal headaches, and more than
one-half vomit or are drowsy. Stiff neck and seizures are uncommon.

Other Causes of Intracerebral Hemorrhage Cerebral amyloid angiopathy
is a disease of the elderly in which arteriolar degeneration occurs and
amyloid is deposited in the walls of the cerebral arteries. Amyloid
angiopathy causes both single and recurrent lobar hemorrhages and is
probably the most common cause of lobar hemorrhage in the elderly.
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