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thrombolysis given for MI. This disorder can be suspected in patients
who present with multiple hemorrhages (and infarcts) over several
months or years or in patients with “microbleeds” seen on brain MRI
sequences sensitive for hemosiderin (iron-sensitive imaging), but it
is definitively diagnosed by pathologic demonstration of Congo red
staining of amyloid in cerebral vessels. The ε2 and ε4 allelic variations
of the apolipoprotein E gene are associated with increased risk of
recurrent lobar hemorrhage and may therefore be markers of amyloid
angiopathy. Currently, there is no specific therapy. OACs are typically
avoided.
Cocaine and methamphetamine are frequent causes of stroke in
young (age <45 years) patients. ICH, ischemic stroke, and SAH are
all associated with stimulant use. Angiographic findings vary from
completely normal arteries to large-vessel occlusion or stenosis, vasospasm, or changes consistent with vasculopathy. The mechanism of
sympathomimetic-related stroke is not known, but cocaine enhances
sympathetic activity causing acute, sometimes severe, hypertension,
and this may lead to hemorrhage. Slightly more than one-half of
stimulant-related intracranial hemorrhages are intracerebral, and the
rest are subarachnoid. In cases of SAH, a saccular aneurysm is usually
identified. Presumably, acute hypertension causes aneurysmal rupture.
Head injury often causes intracranial bleeding. The common sites
are intraparenchymal (especially temporal and inferior frontal lobes)
and into the subarachnoid, subdural, and epidural spaces. Trauma
must be considered in any patient with an unexplained acute neurologic deficit (hemiparesis, stupor, or confusion), particularly if the
deficit occurred in the context of a fall (Chap. 457e).
Intracranial hemorrhages associated with anticoagulant therapy can
occur at any location; they are often lobar or subdural. Anticoagulantrelated ICHs may continue to evolve over 24–48 h, especially if coagulopathy is insufficiently reversed. Coagulopathy and thrombocytopenia should be reversed rapidly, as discussed below. ICH associated with
hematologic disorders (leukemia, aplastic anemia, thrombocytopenic
purpura) can occur at any site and may present as multiple ICHs.
Skin and mucous membrane bleeding may be evident and offers a
diagnostic clue.
Hemorrhage into a brain tumor may be the first manifestation
of neoplasm. Choriocarcinoma, malignant melanoma, renal cell
carcinoma, and bronchogenic carcinoma are among the most common metastatic tumors associated with ICH. Glioblastoma multiforme
in adults and medulloblastoma in children may also have areas of ICH.
Hypertensive encephalopathy is a complication of malignant hypertension. In this acute syndrome, severe hypertension is associated with
headache, nausea, vomiting, convulsions, confusion, stupor, and coma.
Focal or lateralizing neurologic signs, either transitory or permanent,
may occur but are infrequent and therefore suggest some other vascular disease (hemorrhage, embolism, or atherosclerotic thrombosis).
There are retinal hemorrhages, exudates, papilledema (hypertensive
retinopathy), and evidence of renal and cardiac disease. In most cases,
ICP and CSF protein levels are elevated. MRI brain imaging shows a
pattern of typically posterior (occipital > frontal) brain edema that is
reversible and termed reversible posterior leukoencephalopathy. The
hypertension may be essential or due to chronic renal disease, acute
glomerulonephritis, acute toxemia of pregnancy, pheochromocytoma,
or other causes. Lowering the blood pressure reverses the process, but
stroke can occur, especially if blood pressure is lowered too rapidly.
Neuropathologic examination reveals multifocal to diffuse cerebral
edema and hemorrhages of various sizes from petechial to massive.
Microscopically, there are necrosis of arterioles, minute cerebral
infarcts, and hemorrhages. The term hypertensive encephalopathy
should be reserved for this syndrome and not for chronic recurrent
headaches, dizziness, recurrent TIAs, or small strokes that often occur
in association with high blood pressure.
Primary intraventricular hemorrhage is rare and should prompt
investigation for an underlying vascular anomaly. Sometimes bleeding
begins within the periventricular substance of the brain and dissects
into the ventricular system without leaving signs of intraparenchymal
hemorrhage. Alternatively, bleeding can arise from periependymal
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veins. Vasculitis, usually polyarteritis nodosa or lupus erythematosus,
can produce hemorrhage in any region of the central nervous system;
most hemorrhages are associated with hypertension, but the arteritis
itself may cause bleeding by disrupting the vessel wall. Nearly one-half
of patients with primary intraventricular hemorrhage have identifiable
bleeding sources seen using conventional angiography.
Sepsis can cause small petechial hemorrhages throughout the cerebral white matter. Moyamoya disease, mainly an occlusive arterial disease that causes ischemic symptoms, may on occasion produce ICH,
particularly in the young. Hemorrhages into the spinal cord are usually
the result of an AVM, cavernous malformation, or metastatic tumor.
Epidural spinal hemorrhage produces a rapidly evolving syndrome of
spinal cord or nerve root compression (Chap. 456). Spinal hemorrhages usually present with sudden back pain and some manifestation
of myelopathy.
Laboratory and Imaging Evaluation Patients should have routine blood
chemistries and hematologic studies. Specific attention to the platelet
count and PT/PTT/INR is important to identify coagulopathy. CT
imaging reliably detects acute focal hemorrhages in the supratentorial space. Rarely very small pontine or medullary hemorrhages may
not be well delineated because of motion and bone-induced artifact
that obscure structures in the posterior fossa. After the first 2 weeks,
x-ray attenuation values of clotted blood diminish until they become
isodense with surrounding brain. Mass effect and edema may remain.
In some cases, a surrounding rim of contrast enhancement appears
after 2–4 weeks and may persist for months. MRI, although more sensitive for delineating posterior fossa lesions, is generally not necessary
for primary diagnosis in most instances. Images of flowing blood on
MRI scan may identify AVMs as the cause of the hemorrhage. MRI,
CT angiography (CTA), and conventional x-ray angiography are used
when the cause of intracranial hemorrhage is uncertain, particularly if
the patient is young or not hypertensive and the hematoma is not in
one of the usual sites for hypertensive hemorrhage. CTA or postcontrast CT imaging may reveal one or more small areas of enhancement
within a hematoma; this “spot sign” is thought to represent ongoing
bleeding. The presence of a spot sign is associated with an increased
risk of hematoma expansion, increased mortality, and lower likelihood
of favorable functional outcome. Some centers routinely perform CT
with CTA and postcontrast CT at the time of initial imaging to rapidly
identify any macrovascular etiology of the hemorrhage and provide
prognostic information at the same time. Because patients typically
have focal neurologic signs and obtundation and often show signs of
increased ICP, a lumbar puncture is generally unnecessary and should
usually be avoided because it may induce cerebral herniation.

TREATMENT	

Intracerebral Hemorrhage

ACUTE MANAGEMENT
Although about 40% of patients with a hypertensive ICH die, others
have a good to complete recovery if they survive the initial hemorrhage. The ICH Score (Table 446-7) is a validated clinical grading
scale that is useful for stratification of mortality risk and clinical outcome. Any identified coagulopathy should be corrected as soon as
possible. For patients taking VKAs, rapid correction of coagulopathy
can be achieved by infusing prothrombin complex concentrates
(PCC), which can be administered quickly, with vitamin K administered concurrently. Fresh frozen plasma is an alternative but
generally requires larger fluid volumes and longer time to achieve
adequate reversal than PCC. There is no effective antidote to ICH
associated with oral thrombin inhibitor dabigatran, although FEIBA
(factor VIII inhibitor bypassing activity) and recombinant factor VIIa
have been tried in individual cases. PCC may partially reverse the
effects of oral factor Xa inhibitors and are reasonable to administer
if available. When ICH is associated with thrombocytopenia (platelet
count <50,000/μL), transfusion of fresh platelets is indicated. The
role of platelet transfusions either empirically or based on urgent
platelet inhibition assays remains unclear.
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