
Understanding
STROKE



A stroke, or cerebrovascular accident (CVA), occurs when blood flow to the brain  
becomes disrupted through either a blockage or excessive bleeding. 

Blood vessels carry blood, oxygen and nutrients throughout the 
body and to the brain. During a stroke, a blood vessel in the 
brain may become blocked (ischemic stroke) or may rupture or 
burst (hemorrhagic stroke). An ischemic stroke, or one caused 
by the blockage of blood flow, is the most common type of 
stroke and is often caused by a clot. Over 85% of strokes are 
of this type. When the brain is deprived of blood and oxygen, it 
fails to work properly, and in some cases the affected tissue of 
the brain dies. Depending on the severity of the stroke and the 
area of the brain affected, loss of function or death can occur. 
Similar to a heart attack, a sudden-onset ischemic stroke is 
sometimes referred to as a brain attack. Time is of the essence 
and acting quickly can make a big difference for a patient. 
This booklet focuses primarily on the prevention of and options 
for acute ischemic stroke patients. 

U.S. Stroke Statistics 

• Stroke is the 4th leading 
cause of death and the number 
one cause of long term disability

• Each year, it is estimated that 
795,000 people will suffer a 
new or recurrent stroke

• 75% of strokes are new or 
first-time strokes

• 87% of strokes are “ischemic” 
meaning they are caused by a 
blood clot 

• Every 40 seconds, someone 
suffers a stroke

Ischemic Stroke

Hemorrhagic Stroke

What is stroke?



Since stroke involves a sudden disruption of blood flow, the signs of stroke are  
generally a noticeable loss or rapid change in the ability to do certain tasks. 

In some cases, however, symptoms can fluctuate. In either case, stroke is a medical  
emergency and requires immediate attention. While prevention is important, it is equally important to 
understand the warning signs or symptoms of a stroke so that you or your family may act quickly to 
seek medical attention. People often do not recognize when they are having a stroke; or if they notice 
symptoms, they may not act quickly enough to receive treatment. 
 
Similar to a heart attack, seeking immediate medical attention is critical for a chance of a positive  
outcome and/or survival. Stroke does not only affect the elderly. Young people are also at risk for 
stroke, especially if they have risk factors for clotting, diabetes, undiagnosed heart conditions or other 
hereditary factors. 

Stroke warning signs include the sudden onset of: 
• Numbness or weakness of the face, arm or leg -—  
  usually on one side of the body
• Difficulty speaking or understanding; sluggish speech
• Blurred vision or trouble seeing in one or both eyes
• Unexplained dizziness, confusion or loss of balance and coordination
• Sudden or extremely severe headache with no known cause    

Although other diseases or conditions may cause some of these symptoms, sudden onset is a key 
factor, and immediate medical attention is required to rule out a serious condition such as a stroke. 

If you suspect that a family member or loved one of any age is suffering a stroke, it is important to 
B.E.  F.A.S.T.     Ask the person to do the following:  

• Balance  Is there a sudden loss of balance or coordination?  

• Eyes  Is there sudden blurred or double vision or sudden, persistent vision trouble?

• FACE      Check for facial droop on one side or an uneven smile. 

• ARM  Ask the person to raise both arms.  
                Check to see if both arms are lifted to the same height and can be held for 10 seconds 

• SPEECH  Ask them to repeat a simple sentence. Check to see if the person’s  
  speech is altered or slurred, or if they have difficulty understanding. 

• TIME  Call 9-1-1 and get to the hospital immediately. Any one of these signs may be indicative   
  of a stroke. If the person has one  or more of these signs, call 9-1-1 immediately. The 
  faster you seek treatment, the more treatment options may be available.

IMPORTANT: Do NOT attempt to transport the person on your own to the hospital. Call 9-1-1 and ask the EMS driver to 
take the person to a certified stroke center in the area. Hospitals can vary widely on their ability to recognize and treat 
acute stroke and the options that they offer in acute care of a stroke patient. Your EMS crew may be able to properly as-
sess those capabilities and send the person to the appropriate center.  

CALL 9-1-1- IMMEDIATELY
If you notice any of the symptoms 
at right, call 9-1-1 immediately! 
Stroke is a medical emergency. !

What are the warning signs for stroke?



The brain controls a multitude of functions that allow us to perform everyday tasks.

The ability to smoothly lift a coffee mug to take a sip is controlled by the motor areas of the brain. 
The ability to process and act on multiple pieces of information, such as driving a car, is managed by 
various areas of the brain. The abilities to swallow, stand, see and speak are each controlled by other, 
specific areas of the brain. lf the blood flow to any of these areas is blocked or interrupted suddenly, 
that particular ability is diminished or lost completely. The brain stem is also an important part of the 
brain. It controls breathing and other vital functions for life. Blockage to this area is more frequently 
fatal if left untreated. 

The effects of stroke are widely varied depending on the type of stroke, the area of the brain affected 
and the extent of the brain injury. Brain injury from stroke can cause: 

• Difficulty with motor activity (movement of arms or legs). 
  The symptoms can vary from complete paralysis to mild 
  weakness, generally on one side of the body 

• Facial droop on one side

• Slurring, difficulty with speech or the  
  ability to understand speech 

• Vision changes such as blurred vision or  
  double vision

• Changes in sensation (such as touch or  
  awareness of body positioning)  

• Changes in behavior and thought patterns  

• Changes in memory and emotions 

• Persistent vegetative state or death

Skills and functions associated with the  
different areas/ lobes of the brain

Frontal lobe 
• Voluntary initiation of movement  
• Attention
• Emotional, social, sexual control  
• Verbal expression
• Judgment
• Decision—making 

Temporal lobe
• Short-term memory 
• Language comprehension
• Face recognition
• Behavior (aggressive) 

Cerebellum
• Coordination of voluntary movement
• Gross and fine motor coordination 
• Postural control
• Balance and equilibrium
• Eye movement

Occipital lobe 
• Visual perception
• Visual processing 
• Reading 

 
Parietal lobe
• Awareness of body parts 
• Academic skills
• Object naming
• Right/Left organization 
• Eye-hand coordination

Brain stem 
• Autonomic nervous system 
  (heart rate, breathing, etc.) 
• Arousal and sleep regulation
• Swallowing food and fluid  
• Balance and movement

What are the effects of stroke?



What are the risk factors for stroke?
Some risk factors for stroke are hereditary while others are a result of a person’s  
lifestyle. 

You cannot change hereditary risk factors, but you can change lifestyle risk factors with the help of a 
health care professional.

lt’s possible to have multiple risk factors for stroke, even if you aren’t feeling sick. Because many risk 
factors for stroke don’t have symptoms, you should talk to your physician to assess your risk.  
The best way to prevent a stroke is to reduce your stroke risk factors. 

Risk factors for stroke that cannot be changed
• Increasing age
• Gender
• Family history
• Race
• Prior Transient lschemic Attack (TlA - “mini” or “warning” stroke), Stroke or Heart Attack 

Risk factors for stroke that can be modified or controlled
• High blood pressure
• High cholesterol
• Cigarette smoking
• Diabetes mellitus
• Physical inactivity or obesity
• Atrial Fibrillation (A-Filo) or other heart disease
• Carotid artery stenosis or other cardiovascular disease  

What are MY risk factors for stroke?
My personal non-modifiable risk factors (the ones I cannot change) are: 
c Increasing age (greater than 55 years)     c Gender (female)
c Family history                                       c Race (African American, Hispanic)
c Prior TlA, stroke, or heart attack 

My personal modifiable risk factors (the ones I can change) are:
c  Blood pressure:                                         goal is less than 720/80
c LDL:                                                           goal is less than 70
c Current weight:               Goal weight: 
c HgbAlc:                                                     goal is less than 6 if you are not diabetic, less than 7 if you have diabetes
c Carotid Artery Disease 
c Cardiovascular Disease
c Atrial Fibrillation your medication is:
c Tobacco use:  
c Excessive alcohol use 
c Illegal drug use 
c Sleep apnea use your Bipap/Cpap as prescribed
c Sedentary lifestyle 



How can I prevent a stroke?
1 in every 5 patients who has a stroke will go on to have a secondary stroke.
There are several things I can do to help decrease my chances for having another stroke.  
They are:
c Keep ALL follow-up appointments
c Take ALL the medications my doctor has prescribed for me
c Monitor my blood pressure if possible
c Monitor my blood glucose if l am diabetic
c Follow my doctor-recommended diet: 
 • Heart healthy diet
 • Diabetic diet
 • Low-sodium diet 
 • Other:___________________
c Follow my doctor~approved exercise program
c Quit smoking/using tobacco products
c Quit drinking or limit alcohol intake
c Quit using illegal drugs 

Other ways my health care team has told me I can reduce my stroke risk is by:
c________________________________________
c________________________________________
c________________________________________

What are some healthy diet options?
Nutritional guidelines 
• Limit fat intake.
• Use healthier fats such as: avocado,    
  nuts, olive oils instead of butter and   
  Crisco
• Watch cholesterol intake.
• Eat more whole grains, fruits and  
  vegetables.
• Choose lean meats such as chicken,  
  fish, turkey, very lean red meats (not  
  often).   
• Focus on lean dairy (low-fat milks, low- 
  fat cheeses, low-fat yogurts).
• Choose baked items over fried foods. 
• Don’t season food with salt.  
• Avoid salt substitutes/no sodium salts  
  as these are mainly potassium con-   
  taining salts-use fresh herbs and spices  
  instead (such as basil, rosemary, Mrs.  
  Dash) to flavor foods. 
• Cook with a fresh squeeze of lemon or  
  lime —adds a “salty kick” without the salt.

Diabetic diet 
• Eat a consistent amount of carbohydrates each meal. 
• Use whole wheat/grain bread, whole wheat pasta  
  and brown rice.
• Replace fruit juices with actual fruit. 
• Choose lean meats. 
• Non-starchy vegetables can help you fill up without  
  adding more carbs to meals (broccoli, cauliflower,  
  salads, tomatoes, peppers, asparagus, Brussels  
  sprouts). 
• Drink water instead of sugary drinks.  
 
Snack options  
• Cottage cheese with fruit  
• Small turkey sandwich 
• Fat-free frozen desserts- sherbet, sorbet 
• Yogurt  
• Graham crackers, ginger snaps, animal crackers  
• Veggies and low-fat veggie dip 
• One ounce of walnuts or almonds (unsalted) 
• Low-fat cheese and whole grain crackers  
• Fresh fruits 



Options for treatment of stroke

lschemic Stroke
ln ischemic stroke, the blockage is usually 
caused by a clot, also called a thrombus or  
embolus. 

The primary goal in treating ischemic stroke is to 
restore blood flow to the brain. This can be done 
by removing the clot, dissolving the clot or by 
otherwise disrupting the blockage that is  
occurring in one or more vessels in the brain. 
Even with the highest level of treatment and 
care, clots may or may not respond to drugs or  
treatment options. Based on the patients  
symptoms, the blockage location, and other  
testing, the treating physician will decide the 
best and safest method for treating a stroke. 

Dissolving the clot  
The FDA has approved one medication to dis-
solve a stroke-causing clot. This drug is called 
tissue plasminogen activator or tPA. 

The treating physician will do a thorough exam 
and perform certain tests and labs to determine 
if a patient is eligible to receive this  
medication. There are many factors that will 
determine whether you or your loved one can be 
treated with this medicine. The treating  
physician will discuss the risks and benefits of 
treatment prior to starting the medication.  
However, treatment must be started quickly to 
save brain cells. It must be given within 3-4.5 
hours after the start of stroke symptoms, so it is 
important that the patient gets to the emergency 
department immediately when they have stroke-
like symptoms. In some cases, though, even if 
the patient gets to the hospital quickly, not every 
patient will qualify to be treated with this drug. lf 
the patient can be treated with the medicine, it is 
injected through an IV in a vein. Many hospitals 
can provide this medication, but not all hospitals 
have the means to monitor the patient. ln those 
cases, the patient is sent to another hospital 
where they are admitted to the Intensive Care 
Unit for close observation.    

Some patients may also benefit from what is 
called intra-arterial tPA infusion. This means that 
specially trained physicians will advance a  
catheter (tube) to the site of the clot within the 
brain and the medication will be infused directly 
onto the clot to try to break it up. 

Removing the clot 
Some patients may benefit from removal of the 
clot.  

This is done in the angiography suite by a pro-
cedure called a mechanical thrombectomy. The 
decision to offer this treatment is based on many 
factors including the patient’s symptoms, multi-
ple test results, and the physician and family’s 
agreement that the potential benefit may out-
weigh the potential risk. This procedure can only 
be offered at  Level 1 Stroke Centers such as 
SSM Health Saint Louis University Hospital  or 
St. Anthony’s that have the highest quality  
equipment and highly specialized physicians and 
nurses. 

Relieving the pressure 
A stroke is an injury to the brain.  
 
When injured, the body’s natural response is to 
try to heal itself. This often leads to swelling. This 
is true in the brain, as well, Therefore, the  
patient is closely monitored for swelling of the 
brain known as cerebral edema. If this is identi-
fied, there are treatment options the team may 
use to help relieve the pressure within the skull 
caused by the swelling (see next section). 



Options for treatment of stroke continued

Hemorrhagic Stroke 
A hemorrhagic stroke is caused by bleeding in 
the brain. 

Treatment options vary widely and are directly 
related to many factors including the patients 
symptoms, the location of the bleeding, and the 
amount of bleeding and swelling. Treatment of-
ten includes a combination of close monitoring, 
medical therapy, and sometimes surgical inter-
vention. For this reason, patients with hemor-
rhagic strokes are often transferred to hospitals 
with a neurosurgeon on staff at all times. 

Relieving the pressure 
One goal of treatment in a hemorrhagic stroke is 
to relieve the pressure within the skull known as 
lntracranial Pressure or lCP. 

There are a few ways this is done.
• The first is through medications. Some med-
ications assist with decreasing swelling within 
the brain and this relieves some of the pressure. 
• Another way the medical team may decrease 
the lCP is by inserting a drain through the skull 
and into a ventricle This is called an extraven-
tricular drain or an EVD. The purpose of this is 
that it allows cerebrospinal fluid (CSF)  to drain 
and provides a decrease in the ICP.

If the patient does not benefit from other treat-
ment options, the team may decide that the 
patient needs to undergo a surgical procedure 
to decrease the pressure within the skull. This is 
done by trained neurosurgeons who surgically 
remove a portion of the skull to relieve the  
pressure. This procedure is referred to as a  
craniectomy or sometimes as a hemi-craniecto-
my. 

Every patient is different and every stroke is dif-
ferent. As a result, no two strokes will be treated 
in the same exact manner. 

Also, as with all treatment options for stroke, 
there are risks and benefits that must be dis-
cussed and weighed. The stroke team and 
neurosurgery team at SSM Health Saint Louis 
University Hospital abd St. Anthony’s work very 
closely to determine the approach that will give 
the patient the best chance for a positive  
recovery.



Care after a stroke
In the hospital 
During the hospital stay, there are two goals for 
treatment: 

     The first is to reduce the long-term effects of 
the stroke. 

     The other is to complete multiple tests that 
will determine the cause of the stroke so future 
strokes can be prevented. 

A team of health care providers will all work  
together to achieve these goals. Members of 
that team include the physicians, nurse  
practitioners, stroke—certified registered  
nurses, physical therapists, occupational  
therapists, speech and language pathologists, 
registered nutritionists, social workers, and case 
managers.

Once patients are medically stable and all tests 
have been completed, they are discharged. 
Discharge location depends on many factors, 
and the care team will discuss all options prior 
to setting up the patient’s discharge. 

After the hospital 
Patients and family members often benefit from 
additional support systems or support groups. 
There are many sites available to the public. 

Two helpful sites to start your search are: 
• strokeassociationorg 
• stroke.org 

1

2

Follow-up appointments
_____________________
_____________________
_____________________
_____________________
_____________________
_____________________
_____________________
_____________________
_____________________
_____________________
_____________________
_____________________
_____________________  

List of medications
_____________________
_____________________
_____________________
_____________________
_____________________
_____________________
_____________________
_____________________
_____________________
_____________________
_____________________
_____________________
_____________________



Glossary of terms

Cerebrovascular accident (CVA) (n.) a stroke 

Embolus (n.) An abnormal particle, such as a clot, circulating in the blood vessels. An embolus may 
cause a stroke if it becomes lodged in one of the brain vessels and disrupts normal flow of blood. 

lschemia (n.) Deficient supply of blood and oxygen to a body part like the heart or brain that may be 
due to obstruction of the inflow of arterial blood. The obstruction may be caused by a clot, the  
narrowing of arteries, spasm or disease.

lschemic (adi) Describing a type of condition where oxygen is deficient. 

lV tPA (n.) intravenous tissue plasrninogen activator. A drug given by injection or infusion, into a vein, 
to dissolve blood clots. 

Mechanical thrombectomy or embolectomy (n.) Endovascular removal of an obstruction from a 
vessel. 

Stroke (n.) The sudden loss of sensation, voluntary motion or other senses caused by rupture or  
obstruction of a blood vessel of the brain - also called a brain attack or cerebrovascular accident. 

Hemorrhagic stroke (n.) Stroke caused by the rupture of a blood vessel that results in bleeding into 
the tissue of the brain.

lschemic stroke (n.) Stroke caused by a clot (thrombus or embolus). 

Thrombus (n.) Blood clot that accumulates in a blood vessel. lf a thrombus becomes dislodged and 
circulates, it is called an embolus. 

Transient lschemic Attack (TIA) (n.) A brief episode of cerebral ischemia that is usually  
characterized by temporary blurring of vision, slurring of speech, numbness, paralysis, or syncope 
(fainting) and that is often predictive of a serious stroke. Also called a mini-stroke.    


