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Statistics

• Fourth leading cause of  death behind heart disease, 
cancer and diseases of  the lower respiratory tract.*

• Leading cause of  disability among adults in U.S. and 
worldwideworldwide

• 2010 estimated direct and indirect cost of  stroke - $73.1 
billion

• 795,000 strokes per year in U.S.

• App. 610,000 new strokes

• App. 185,000 recurrent strokes



Statistics

• On average, every 40 seconds someone in the U.S. 
has a stroke, and every three to four minutes, 
someone dies of  a stroke.

• On average, every 34 seconds someone in the U.S. • On average, every 34 seconds someone in the U.S. 
has a heart attack, and every minute, someone dies 
of  a heart attack.

• 137,119 deaths directly or indirectly attributed to 
stroke in 2006

• 54,524 males (39.8%)

• 82,595 females (60.2%)



Statistics

• Men’s stroke incidence rates are greater than 

women’s at younger ages, but not at older ages.

• Each year, about 55,000 more women than men • Each year, about 55,000 more women than men 

have a stroke.

• Blacks have almost twice the risk of  first-ever stroke 

compared with whites.



Statistics

• Average age of  first stroke is decreasing

• 1994 – 71.3 years

• 1999 – 70.9 years

• 2005 – 68.4 years

• Stroke in younger adults is increasing

• The percentage of  adults aged 20-45 with stroke 

increased from 4.5% in 1994 to 7.3% in 2001

• From 1996-2006, the stroke death rate fell 33.5%



Maine Statistics

• In Maine, from 2000-2008, both hospitalizations and 
death rate for stroke declined.

• Hospitalizations down 18%

• Mortality down 32%

• Maine mortality for stroke

• >800    2001-2004

• 694      2005

• 664      2007 (5% of  all deaths)

• Maine has the highest stroke death rate among the six 
New England states.



Maine Statistics

• Consistent with national data, most strokes occur in 

older segments of  the population but Maine’s mean 

age of  75.5 years is slightly higher than the national 

mean age of  68.4 years .mean age of  68.4 years .



Stroke Survival Rates

• 10% recover completely

• 25% minor impairments

• 40% moderate to severe impairments requiring 

special care

• 10% require long term care facility

• 22% of  all stroke patients will die within one year



Stroke Survival Rates

• 14% of  patients with stroke will have another within 

one year

• 25% of  stroke victims will have another within five • 25% of  stroke victims will have another within five 

years



Definition of  Stroke

� Sudden onset of  neurologic symptoms  due to the 

blockage or rupture of  a blood vessel supplying blood 

and oxygen to the brain.



Definition of  Stroke

�A term used to describe brain injury caused 

by an abnormality of  the blood supply to a 

part of  the brain.part of  the brain.

�Derived from the fact that most stroke 

patients are struck suddenly by blood vessel 

abnormality, and abnormalities of  brain 

function begin quickly, sometimes within an 

instant. 



Stroke

�Disease of  the blood vessels of  the brain.

� Brain tissue is deprived of  its normal supply 
of  oxygen and glucose.of  oxygen and glucose.

� Brain cells requires a continuous supply of  
oxygen and glucose.

�When these cells are deprived of  oxygen and 
glucose, their normal function stops and 
these cells may ultimately die. 



Arterial Supply of  the Brain



Normal Arterial Supply to the 

Brain



Functions of  the Brain



Are all strokes the same?



Are all strokes the same?

NO



Two major types of  stroke

� Ischemic stroke (85%)

� Hemorrhagic stroke (15%)



Ischemic Stroke

� Blood flow to part of  the brain is disrupted 
by an occlusion or blockage of  a vessel.

� Brain ischemia occurs when blood flow to part � Brain ischemia occurs when blood flow to part 
of  the brain is disrupted by that occlusion or 
blockage.

� Survival of  brain tissue depends on the 
length of  time the brain is deprived of  
oxygen and other nutrients.



Ischemic Stroke

� Infarction occurs when areas of  brain suffer 
irreversible changes because of  prolonged 
interruption of  blood flow.

� The extent of  infarction depends on size and 
location of  the occluded artery as well as 
adequacy of  collateral flow to that area.



Ischemic Stroke

� Infarction causes cellular death and the 

cascade of  cellular damage that occurs with 

cellular death (e.g., abnormal cellular cellular death (e.g., abnormal cellular 

biochemistry, swelling of  tissue, etc.)



Ischemic Stroke

�App. 85% of  strokes are ischemic.

� The different major categories of  brain 
ischemia indicate the different mechanism of  
blood vessel injury or decreased blood flow. 



Mechanisms of  Ischemic Stroke

� Atherosclerosis of  large arteries

� Small vessel disease (Diabetes, Hypertension) 

� Embolism

�Artery to artery (from coexisting thrombus)

�Heart to artery



CT Scan 6 Hours and 48 Hours 

Post-stroke



Ischemic Stroke Early Imaging Studies

Normal CT Scan

Abnormal MRI



Atherosclerosis



Atherosclerosis with Clot



Thrombotic Blood Clot



Artery to Artery Embolus



Ischemic Infarction

Carotid Artery Occlusion



Ischemic Stroke with Brain 

Swelling



Ischemic Stroke with Cellular 

Changes and Swelling



Transient Ischemic Attack (TIA)

� “Mini” stroke or warning stroke

�Same mechanism as stroke

�Same symptoms as stroke

�Different from stroke in that symptoms clear within �Different from stroke in that symptoms clear within 

minutes to hours and no damage is done to the brain.

�Unfortunately even if  the deficit resolves within hours 

damage to the brain can occur.  What by time looks like a 

TIA can be a stroke.



Transient Ischemic Attack (TIA)

App. 15% of  strokes are preceded by a TIA.

App. half  of  patients who experience a TIA fail to 

report it to their healthcare providers.report it to their healthcare providers.

After TIA, the 90-day risk of  stroke is 3 – 17.3%, 

highest within the first 30 days.



Hemorrhagic Stroke

• Approximately 15% of  all strokes

• Common types:

• Ruptured blood vessel from high blood pressure• Ruptured blood vessel from high blood pressure

• Cerebral aneurysm

• Tangle of  abnormal blood vessels (AVM)

• Ruptured vessel from trauma

• Ruptured vessel from abnormal vessels in a brain tumor

• Ruptured blood vessel from drugs such as cocaine



Hemorrhagic Stroke

• All types share the same final common element of  

rupture of  the vessel so that the blood spills out of  

the blood vessel into the surrounding brain tissue.



Comparison of  Stroke Types

� Ischemic stroke

�Hemorrhagic stroke



Intracerebral Hemorrhage (CT)



Intracerebral Hemorrhage



Ruptured Intracranial Aneurysm



Risk Factors for Stroke

• Age

• Heredity

• Gender

• Race

• Prior stroke, TIA or heart attack

• High blood pressure (hypertension)

• Cigarette Smoking

• Diabetes 



Risk Factors for Stroke

• Carotid or other artery disease

• Atrial fibrillation

• Other heart disease

• Coronary heart disease

• Cardiomyopathy

• Valve disease

• Some congenital defects



Risk Factors for Stroke

• Sickle cell disease

• High blood cholesterol

• Poor diet

• Physical inactivity, obesity

• Alcohol abuse

• Drug abuse



Primary Prevention

• Aimed at preventing vascular disease by addressing 

and modifying personal modifiable risk factors for 

stroke

• Lifestyle • Lifestyle 

• Medications



Warning Signs of  Stroke

• Sudden weakness or numbness of  the face, arm or 

leg, especially on one side of  the body

• Sudden confusion, trouble speaking or understanding• Sudden confusion, trouble speaking or understanding

• Sudden trouble seeing in one or both eyes



Warning Signs of  Stroke

• Sudden trouble walking, dizziness, loss of  balance or 

coordination

• Sudden severe headache with no known cause• Sudden severe headache with no known cause



Stroke is an Emergency

�Every minute counts!  Call 9Call 9--11--1!1!

�The longer blood flow is cut off, the greater the 

chance that there will be permanent damage to chance that there will be permanent damage to 

the brain.

�Ischemic stroke can at times be helped by a 

drug that dissolves a clot that might be blocking 

the artery.



Stroke is an Emergency

�The window of  opportunity to provide 
treatment of  ischemic stroke with the clot-
buster drug  (tPA) is  3 - 4.5 hours* with 
the best results occurring if  tPA is given the best results occurring if  tPA is given 
within the first 1-2 hours. (*In select patients.)

�The patient needs to be at the hospital as 
soon as possible to allow evaluation and 
treatment with the clot-busting drug.



Stroke is an Emergency

• Best outcomes after administration of  the clot-buster drug 

continue to be associated with early administration.

• Selected patients may be eligible for intra-arterial tPA or Selected patients may be eligible for intra-arterial tPA or 

mechanical retrieval of  the clot up to 6 hours after stroke.  

These procedures are performed at selected centers with 

specialized equipment and neuro-interventional 

radiologists.



MERCI Retrieval Device



Acute Treatment of  Stroke

• Restore blood flow to affected area of  brain

• Protect area of  brain injury with blood pressure and 
glucose management

• Prevent complications of  stroke

• Determine the cause

• Secondary stroke prevention

• Patient and family education

• Begin early Physical, Occupational and Speech Therapy



Secondary Stroke Prevention

• BP management

• Reduce cholesterol/lipids

• Tobacco cessation

• Alcohol management

• Weight and diet management

• Diabetes management/glucose control



Secondary Stroke Prevention

• Anti-platelet drugs (Aspirin, Plavix)

• Anticoagulation for atrial fibrillation or prosthetic 

valvesvalves

• Carotid endarterectomy



Thank you!


