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Goals of Stroke Workgroup

 Identification of Challenges

System Integration

Provide Education
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Definition -Blood in the parenchyma of the 
brain

Not to be confused with intracranial hemorrhage

 Epidural hematoma = EDH

 Subdural hematoma = SDH

 Subarachnoid hemorrhage = SAH

 Intracerebral hemorrhage = ICH

 Intraventricular hemorrhage = IVH



Intracerebral hemorrhage

10-15% of all strokes (~800,000/year)

 ICH is 3x more common than SAH

Most patients do not need neurosurgical 
treatment
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ICH - Race

Kissela B et al. Stroke in a biracial population: the 

excess burden of stroke among blacks. Stroke

2004;35(2) 426-31.

Flaherty ML et al. Racial variations in location and risk 

of intracerebral hemorrhage. Stroke 2005;36:934-7.



Intracranial hemorrhage

Common causes:

 Hypertension

 Amyloid angiopathy

 Sympathomimetic drug 
abuse

 Tumor

 Coagulopathy

 Hemorrhagic 
transformation of an 
ischemic infarct

Other causes:

 Moyamoya

 Sickle cell disease

 Eclampsia or postpartum 
vasculopathy

 Infection

 Vasculitis

 Traumatic contusions

 Arteriovenous 
malformation, angiomas

 Dural sinus thrombosis



A) Penetrating cortical branches 

lobar ICH (20-50%), of ACA, MCA, 

PCA

B) Basal ganglia (40-50%),  

lenticulostriate branches of the MCA 

C) Thalamus (10-15%), 

thalamogeniculate branches of the 

PCA

D) Pons (5-12%), paramedian branches 

of the basilar artery 

E) Cerebellum (5-10%), penetrating 

branches of the cerebellar arteries 

Predilection sites for ICH



Symptoms more typical of ICH than ischemic 
stroke

How can you tell the difference between ICH and 
ischemic stroke?

 Younger patients
 Occur while awake (only 15% upon awakening)
 Headache (40% vs 17% in ischemic stroke)
 Elevated blood pressure (SBP >200)
 Reduced level of consciousness (about 50%)
 Vomiting (more with posterior fossa ICH)
 Seizures (more common with lobar ICH)

Most importantly…
 Noncontrast CT scan



Why the depressed level of consciousness?

Unlike acute ischemic stroke…

 Immediate space-occupying lesion

Little time to equilibrate pressures

Rise in intracranial pressure

Obstruction to flow of CSF  hydrocephalus



ICH - Outcomes

Broderick JP et al. Volume of intracerebral hemorrhage. A powerful 

and easy-to-use predictor of 30-day mortality. Stroke 1993;24:987-93.



Impact of ICH volume on mortality

Data:  60 cc blood, GCS < 9, mort 91%

Data:  30 cc blood, GCS > 8, mort 19%



ICH – Independent Predictor of Outcomes

1) Low GCS 

2) Volume of ICH

Lethal volume of parenchymal hemorrhage varies 
by location

1) pontine hemorrhage >5 cm3 or

2) cerebellar hemorrhage >30 cm3

3) Volume of intraventricular hemorrhage          

4) Infratentorial location 

5) Age ≥ 80
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18:11

23 cc 68 cc

19:21

Hematoma Enlargement

1Brott et al. Stroke. 1997 Jan;28(1):1-5

• 38% of patients have hematoma enlargement within the first 24 

hours; majority will be in the first few hours and is associated with 

neurologic deterioration1

• Hematoma enlargement is an independent risk factor for worsened 

clinical outcome and mortality2

2Davis SM et al. Neurology. 2006 Apr 25;66(8):1175-
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Elevated BP – most common etiology

Bleeding until tamponade, stasis, and clotting

Lowering BP to stop damage to broken vessel, 
active bleeding, and prevent rebleeding

How low? How fast?

ICH- blood pressure



CBF = CPP/ CVR

CPP = MAP - ICP

ICH- blood pressure



Elevated BP in ICH is bad

Observational studies

Higher mortality correlates with elevated BP

Higher rates of hematoma expansion

 SBP > 160mmHg  30% of cases

 SBP < 150mmHg  9% of cases



Three rules for blood pressure management in acute intracerebral 
hemorrhage
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Current Guidelines
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Influence of time to achieve target SBP in ICH
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ICP reduction strategies

head-of-bed elevated at 30°

patient's neck in a neutral position to maximize 
venous outflow

minimizing the patient's agitation and pain

hyperventilation

hyperosmolar therapies- mannitol and hypertonic 
saline

Ventriculostomy for CSF drainage

barbiturate-induced comas
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Figure 2. The predicted probability of poor outcome (modified Rankin Scale [mRS] 
score, 3–6) by time to achieve and maintain systolic blood pressure (SBP) of 120 to 
140 mm Hg.
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Recommendations
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Questions
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