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Worldwide statistics

• WHO: 15 million people suffer a stroke each year; 

• 5 million die, about 5 million permanently disabled. 

• High blood pressure contributes to over 12.7 million strokes 
worldwide

• Risk of  stroke in blacks: almost twice that of  whites 

• In HIC incidence of  stroke declining due to efforts to lower 
blood pressure and reduce smoking

• Overall rate of  stroke high due to the aging of  the population



ICH by numbers

• Result of  a rupture of  blood vessel in the brain

• Accounts for 10-15% of  all cerebrovascular 
accidents

• 2 million strokes every year worldwide

• Rise of  admissions in the past 10 years by 18%

• Prognosis is poor: estimated mortality
o 30% at 7 days

o 60% at 1 year

o 82% at 10 years

o >90% at 16 years



RISK FACTORS



Mechanisms



Hypertension and ICH

• Most important risk factor (>70% of  1ry ICH)

• Bifurcation of  small penetrating arteries (50–700 μm diameter)

• Atherosclerosis
o Lipid deposition, layering of  platelet and fibrin aggregates, breakage of  elastic lamina, 

atrophy and fragmentation of  smooth muscle, dissections, and granular or vesicular cellular 

degeneration

• Charcot and Bouchard aneurysm
o Fibrinoid necrosis of  the subendothelium → focal dilatations → rupture of  microaneurysm



PHYSIOPATHOLOGY
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SITES
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Basal ganglia 35-40%

• Ascending 

lenticulostriate 

branches of  MCA

• Wide spectrum of  

severity extending to 

coma and 

decerebrate rigidity

• Ventricular extension 

carries very poor 

prognosis
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Lobar hemorrhage 25%

• Penetrating cortical 

branches of  ACA, 

MCA, & PCA

• Peripheral location 

lower frequency of  

coma

• Lower mortality

• Better functional 

outcome
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Thalamus 10-15%

• Ascending 

thalamogeniculate 

branches of  PCA

• Abrupt 

hydrocephalus from 

aqueductal 

obstruction from 

intraventricular clot

• Responds to 

ventriculostomy
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Pons 5%

• Paramedian branches 

of  the basilar artery

• Bilateral carries very 

poor prognosis 

(coma, quadriplegia, 

decerebrate 

posturing, horizontal 

ophthalmoplegia, 

pinpoint reactive 

pupils)
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Cerebellum 5-10%

• Penetrating branches 

of  the PICA, AICA, 

SCA

• Abrupt onset vertigo, 

h/a, n/v, inability to 

walk in absence of  

weakness

• Ipsilateral ataxia, 

horizontal gaze palsy, 

peripheral facial palsy

• Unpredictable 

deterioration to coma



Anticoagulation associated 
ICH

• Warfarin is a Vit K antagonist
o Inhibits biosynthesis of  factors II, VII, IX, X

o Maximum effect is 48 hrs after administration

• Incidence of  ICH is 0.3-0.6% per year in patients on chronic 
warfarin anticoagulation

• Risk factors
o Age, chronic hypertension, CAA, leukoaraiosis

o Elevation of  INR (doubled risk for 0.5  above 4.5!)

• INR correlated with hematoma expansion and prognosis



Clinical features

• Features of  intracranial hypertension
o Headache, vomiting, decreased LOC

o Correlated with hematoma size and prognosis

o Progressive over time

o Seizures in lobar ICH

• Focal neurological deficits depending on the 

location of  ICH



Think FAST





INVESTIGUATION





Hematoma expansion
• Hematoma enlargement

o >70% have hematoma enlargement w/in 3 hrs of  symptom onset; 1/3 clinically significant

o Most occur within 3 hrs, can be up to 12 hrs

o Independent predictor of  worse outcome &  mortality





INITIAL MANAGEMENT







Acute management of  BP

PROs
•  BP associated with poor 

outcome

•  risk of  hematoma 

enlargement

•  edema formation

• Systemic damage (e.g. 

ongoing cardiac ischemia)

CONs
• Chronic HTN shifts cerebral 

auto-regulatory curve to the 

right

•  ICP may require  BP to 

maintain CPP

• Previously thought to induce 

ischemic damage to the at 

risk penumbra



Acute management of  BP











Approach to ICP 
management

CSF volume
◼ Mannitol or 

hypertonic 
solution

◼ External CSF 
drainage

◼ Ventricular 
catheter

◼ Ventriculo -
peritoneal or 
atrial shunt

◼ Lumbar 
drain

◼ Serial lumbar 
punctures

Brain volume
◼ Mannitol or 

hypertonic 
saline

◼ Decompressi
ve 
craniectomy

◼ Resection of 
tumor or 
other mass 
lesion

Blood volume

◼ Mannitol or 

hypertonic saline

◼ Hyperventilation

◼ Hypothermia

◼ Head elevation, 

neutral neck 

position

◼ Deep propofol or 

barbiturate 

sedation ±
paralysis

Seizure Control



Decompressive Craniectomy

• Surgical removal of  cranial bone flap to relieve intracranial 

pressure

• Useful in large ischemic CVA with profound edema

• Role in traumatic brain injury still needs to be established



Complications





Preventive Measures



Recurrence: Risk Factors





Conclusions

• ICH has an increasing incidence, but 

continues to have a very poor prognosis

• Hypertension is a major risk factor

• Acute BP reduction of  15-20% is safe
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