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Epidemiology

Non-traumatic intracerebral haemorrhage is a major public health
problem - annual incidence of 101 30 per 100 000 population, 2
million (101 15%) of 15 million strokes worldwide/ year.

Hospital admissions for ICH have increased by 18% in the past
10 years - increases in the number of elderly people, many of
whom lack adequate blood-pressure control, and the increasing
use of anticoagulants, thrombolytics, and antiplatelet agents.

Mexican Americans, Latin Americans, African Americans, Native
Americans, Japanese and Chinese people have higher
iIncidences than do white Americans.

These differences are mostly seen in the incidence of deep
intracerebral haemorrhage and are most prominent in young and
middle-aged people.

Incidence might have decreased in some populations with
improved access to medical care and blood-pressure control.



Epidemiology

Spontaneous ﬂ?on_-traumati.c) ICH accounts for at least
10% of all strokes in the United Kingdom

ICH mayo‘oresent with a sudden focal neurological deficit or
a reduced level of consciousness, after which it kills about
half of those affected within one month and leaves most
survivors disabled.

Although early case fatality after spontaneous ICH has not
changed over the past two decades, brain imaging has
illuminated the pathophysiology.

Improving prevention of ICH in primary care and its
outcome In secondary care is especially important in view
of trends towards a rising incidence of ICH In an ageing
population.



Outcome

In a review of 586 patients from 30 centres, 3 month mortality
34% - in other studies mortality was 31% at 7 days, 59% at 1
year, 82% at 10 years, and more than 90% at 16 years.

Subsequent risk of other cardiovascular events is 4% for alll
stroke, 2% for ICH and 1% for ischaemic stroke per patient/ year.

Patients with a lobar hemorrhage had a high rate of recurrence
(4% per patient/ year).

Asymptomatic disease progression is particularly common when
micro-bleeds and white matter abnormalities are taken into
account.

Effects of recurrent bleeding can be changed by antihypertensive
treatment; whether progressive functional impairments are
equally treatable is unknown.
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Spontaneous intracerebral haemorrhage

RustamAl-Shahi Salman,! Danigl L Labovitz ? Christian Stapf

Spontaneous (nonraumatic) intracerebral haemorrhage
accounts for at least 10% of all strokes in the United
Kingdom." but the incidence is higher in some ethnic
groups.¥! Intracerebral haemorrhage may present with
a sudden focal neurological deficit or a reduced level
of consciousness, after which it kills about half of those
affected within one month and leaves most survivors
disabled.*

Although early case fatality after spontaneous
intracerebral haemorrhage has not changed over the
past two decades,’® brain imaging has illuminated
the pathophysiology of intracerebral haemorrhage
and its various causes® ** such that the term primary
intracerebral haemorrhage now seems antiquated.
Improving prevention of intracerebral haemorrhage

What are the detectable causes of intracerebral
haemorrhage?

The major risk factors for spontaneous intracerebral
haemorrhage are systemic arterial hypertension,
excess aleohol consumption. male sex. increasing
age. and smoking.® *** These risk factors may lead
to secondary vascular changes, such as small vessel
disease and arterial aneurysms, which may eventually
canse intracerebral haemorrhage. Pioneer postmortem
stuclies from the era when non-invasive brain imag-
ing was not widely available suggested that many
intracerebral haemorrhages, especially those in deep
brain locations, were caused by deep perforating artery
lipohy alinosis attributable to chronic by pertension™®
However, a svstematic review found a much weaker



Guidelines for the management of
spontaneous intracerebral
hemorrhage in adults

Broderick J, Connolly S, Feldmann E, Hanley D, Kase
C, Krieger D, et al. : 2007 update: a guideline from
the American Heart Association/American Stroke
Association Stroke Council, High Blood Pressure
Research Council, and the Quality of Care and
Outcomes in Research Interdisciplinary Working
Group.

Stroke 2007:38:2001-23.
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Events

Meurological, respiratory,
and haemody namic

monitoring

Impaired consciousness
(initial Glasgow coma
scale score < 8)

Airway compromise

High blood pressure (systolic
blood pressure =180 mm Hg)

Emergent CT scan (or MRI)

High intemational
normalised ratio

High serum glucose (serum
glucose =11-1 mmolfL)

Hyperpyrexia

Meurolegical deterioration

Clinically significant
intracranial mass-effect or
transtentorial herniation

Clinical or
electroencephalographic
seizures

Prophylaxis

Emergency department 24h Days 1-7 Days 8-14 Post discharge
| | |
-+ > 4 > >
Intensive-care-unit monitoring Reduce intensity of monitoring if cdinically indicated Regular cutpatient monitoring
of blood-pressure to improve
cantrol
-l | .
- Ll | _ _ Lo
Earty intubation and mechanical ventilation; consider monitoring of Consider trachecstomy if
intracranial pressure extubation not possible
- e 4l -
- L | >
Earty intubation and mechanical ventilation Consider tracheostomy if
extubation not possible
+ Ll | L | L >
Intravenows antihypertensive medication titrated to effect COral antihypertensive Oral antiby pertensive drugs COral antihypertensive drugs
drugs may be started
- B Ll b
| Ll | ™
Lobar haemorrhages Consider surgical assessment in selected patients; cerebral
angiography and MRI to exclude other vascular abnormalities
al- e .l .
- Ll | »
Cerebellar haemorrhage Consider surgical evacuation; cerebral angiography in
normotensive patients age =45 years
-l B I
- | L
Basal ganglionic, thalamic, Conservative management; cerebral angiography in
or pantine haemorrhage normatensive patients age =45 years
-+ > 4 b
Intraventricular Consider external ventricular drainage; cerebral angiography
haemorrhage/ hydrocephalus in patients with isolated intraventricular haemorrhage
«+ > 4 L »
Rapid reversal with fresh Monitor INR for recurrent elevation Restart anticoagulation in
frozen plasma, prothrombin patients at high risk for
concentrate, factorVIl, embolism and low risk for
andvitamin K recurrent intracerebral
hazmarhage
4l ] I
- L | L
Consider Intravencous insulin infusion Oral hypoglycaemic drugs or subcutaneous insulin if required
«+ > 4 >
Cral paracetamol Consider surface cooling or intravascular cooling;
treat underbying aeticlogy
-l 1.
- Ll
Emergency assessment, repeat CT scan, monitor intracranial pressure (if related to intracranial
hypertension), and electroencephalography (for unexplained deterioration); neurosurgical
assessment for patients with lobar or cerebellar haematomas
4l [
- L
Consider short-term hyperventilation, hyperosmotic treatment, and neurcsurgical assessment
-+ Ll |
Consider short-term anticorvulsive treatment Long-term anticorvulsant
treatment in selected patiznts
- | 4 I
.- Ll | gl

H2 blockers or mucosal protectants in selected patients and intermittent pneumatic compression or low-dose heparin or
low-molecular-weight heparin (day 2 onwards) for deep-venous thrombosisin all patients

Inferior venacaval filter or low
intensity anticoagulation in
patients with deep venous
thrombaosis and high risk for
pulmonary embolism




Events

Meurological, respiratory,
and haemody namic

monitoring

Impaired consciousness
(initial Glasgow coma
scale score < 8)

Airway compromise

High blood pressure (systolic
blood pressure =180 mm Hg)

Emergent CT scan (or MRI)

High intemational
normalised ratio

High serum glucose (serum
glucose =11-1 mmolfL)

Hyperpyrexia

Meurolegical deterioration

Clinically significant
intracranial mass-effect or
transtentorial herniation

Clinical or
electroencephalographic
seizures

Prophylaxis

Emergency department 24h Days 1-7 Days 8-14 Post discharge
| |
-+ > L »
Intensive-care-unit monitoring Reduce intensity of monitoring if cdinically indicated Regular cutpatient monitoring
of blood-pressure to improve
cantrol
-l | .
- Ll . . =
Earty intubation and mechanical ventilation; consider mignitoring of Consider trachecstomy if
intracranial pressure extubation not possible
- e 4l -
- Ll | L
Earty intubation and mechanical ventilation Consider tracheostomy if
extubation not possible
- . | _ b 4 I
- L Ll | Ll | L
Intravenows antihypertensive medication titrated to effect COral antihypertensive Oral antiby pertensive drugs COral antihypertensive drugs
drugs may be started
- B Ll .
| Ll | ™
Lobar haemorrhages Consider surgical assessment inf selected patients; cerebral
angiography and MRI to excludk other vascular abnormalities
al- e .l .
- Ll | »
Cerebellar haemorrhage Consider surgical evacuation; cdrebral angiography in
normotensive patients age =48y ears
-l B -l [
- | L
Basal ganglionic, thalamic, Conservative management; ceffebral angiography in
or pantine haemorrhage normatensive patients age =48y ears
-+ > 4 b
Intraventricular Consider external ventricular dfinage; cerebral angiography
haemorrhage/ hydrocephalus in patients with isolated intrav8ntricular haemorrhage
«+ > 4 L »
Rapid reversal with fresh onitor INR for recurrent elevation Restart anticoagulation in
frozen plasma, prothrombin patients at high risk for
concentrate, factorVIl, embolism and low risk for
andvitamin K recurrent intracerebral
hazmarhage
4l 1. I
. L L
Consider Intravencous insulin infusion Oral hypoglycaemic drugs or subcutaneous insulin if required
< > 4 >
Cral paracetamol Consider surface cocling or intiferascular cooling;
treat underbying aeticlogy
-l 1.
- Ll
Emergency assessment, repeat CT scan, monitor intracranial pressbre (if related to intracranial
hypertension), and electroencephalography (for vnexplained detgfioration); neurosurgical
assessment for patients with lobar or cerebellar haematomas
4l [
- L
Consider short-term hyperventilation, hyperosmotic treatment, 1:1 neurcsurgical assessment
- b 4 .
Consider short-term arflicorvulsive treatment Long-term anticorvulsant
treatment in selected patiznts
- | 4 I
- Ll | Lall

H2 blockers or mucosal protectants in selected patients and intern
low-molecular-weight heparin (day 2 onwards) for deep-venous

s l—

rembosisin all patients

Inferior venacaval filter or low
intensity anticoagulation in
patients with deep venous
thrombaosis and high risk for
pulmonary embolism

thent preumatic compression or low-dose heparin or




Resuscitation

Observational studies show that about
30% of patients with supratentorial
nemorrhage and almost all patients with
orainstem or cerebellar hemorrhage
nave either decreased consciousness or
oulbar muscle dysfunction necessitating
Intubation.

Gujjar AR, Deibert E, Manno EM, Duff S, Diringer MN.
Mechanical ventilation for ischemic stroke and
intracerebral hemorrhage: indications, timing, and
outcome. Neurology 1998; 51: 44771 51.



Early CT or MRI

s Diagnostic imaging distinguishes ICH
from other types of hemorrhage,
although intracerebral hemorrhage may
extend into other intracranial
compartments.

s This distinction is important, because the
causes, prognosis, and treatment vary
according to the location of intracranial
hemorrhage.



Axial illustration of the brain showing the subtypes of intracranial haemorrhage
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Salman, R. A.-S. et al. BMJ 2009;339:b2586



Left: asymptomatic pontine microbleed (arrow) in a
patient with ischaemic stroke shown as focal
hypointensity on gradient echo MRI. Right:
microbleed not detected on CT scan.



