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Types of Stroke
There are two major types of strokes, ischemic and hemorrhagic. 
In adults, nearly 90% of all strokes are ischemic, in children only 
one-third are ischemic. Ischemic interruptions in blood flow oc-
cur from clot migration, intravascular changes associated with 
hypertension and/or hypercholestremia, and (in children) sickle 
cell disease. Intracerebral hemorrhage is a result of vessel malfor-
mation, trauma or vessel wall weakening. 	

The signs and symptoms associated with ischemic and hem-
orrhagic strokes vary. The signs and symptoms associated with 
ischemia are dependent upon the area of brain hypoxia, as demon-
strated by contralateral hemiparesis, aphasia, and/or facial droop. 
The signs and symptoms associated with hemorrhage are consis-
tent with increased intracerebral pressure seen as severe headache, 
vomiting, bradycardia, blurred vision, anxiety or confusion.

Other conditions that may mimic the signs and symptoms of a 
stroke include hypoglycemia, drug overdose (intentional or not), 
depression, seizures and hypothermia.

Risk Factors
Risk factors are divided into two categories, modifiable and non-
modifiable. In the case of stroke, modifiable risk factors include: 
cholesterol level, obesity, hypertension, use of tobacco products, 
recreational drug use, use of oral contraceptives, and exercise. 
Nonmodifiable risk factors for stroke are age, sex, and ethnicity. 
For children, most risk factors are nonmodifiable, since they in-
clude preterm birth, sickle cell disease, and race.

While men are more likely to have a stroke than women, 
women are more likely to die from their stroke. Older persons are 

Introduction
Stroke is one of the leading causes of death and disability 
in the United States. While other diseases such as heart at-
tack and cancer, have engendered increased awareness and 
risk-factor control, the morbidity and mortality associated 
with stroke remain relatively unchanged. There are ap-
proximately 700,000 people who suffer a stroke annually; 
of these, 200,000 have had a previous stroke. The etiol-
ogy of this catastrophic re-occurrence may be due to poor 
risk-factor control, patient denial, and/or the subtlety of  
symptom onset.

When compared to breast cancer, in 2008 there were 
182,460 new cases of invasive breast cancer diagnosed in 
women in the U.S., along with 67,770 new cases of nonin-
vasive breast cancer — the incidence of stroke is three times 
as high! Further, from 2001 to 2004, breast cancer incidence 
rates in the U.S. decreased by 3.5% per year, whereas the 
incidence rates and mortality for stroke remained unchanged 
for the same period. More sobering, 22% of men and 25% 
of women within 1 year of their stroke after age 65, and 14% 
of all persons surviving a first stroke or TIA (Transient Isch-
emic Attack), go on to have a second event within 1 year.

In children aged 1 to 14 years, the incidence of stroke is 
2.7 per 100,000, boys having a 1.28-fold increased risk over 
girls. Despite aggressive treatment, 10% of children with an 
ischemic stroke will suffer another one within 5 years.

EDITOR’S NOTE: As school nurses, we sometimes have to search for con-

tinuing education opportunities outside the typical pediatric topics. In do-

ing that, we not only broaden our knowledge that is applicable to the adult 

population who are the staff, but also often uncover materials of interest 

that have implications for our student population. Such it is with stroke. This 

current emergency care review introduces us to the possibility that a student 

may suffer from stroke. Have you worked with such a student? If so, I urge 

you to contact me and give voice to your story. I will be collecting and pub-

lishing these so that others can learn from your personal experiences.

~ Deb Ilardi

A quick mnemonic to assess for stroke is FAST:

F	F acial Droop
A	A rm Drift
S	S lurred Speech
T	 Time events started

See if you know the facts surrounding stroke:
1. �_______________ people suffer a stroke annually;  

of these __________ have had a previous stroke.
2. �The annual incidence of stroke in the U.S. is _________ per 

100,000 population.
3. �Stroke is the ________ leading cause of death and the _______ 

leading cause of permanent disability.
4. �___________ percent of stroke victims are under age 20.

Updates on Stroke
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RISK FACTORS FOR PEDIATRIC CEREBROVASCULAR DISEASE*
Congenital Heart Disease 
n Ventricular septal defect
n Atrial septal defect
n Patent ductus arteriosus
n Aortic stenosis
n Mitral stenosis
n Coarctation
n Cardiac rhabdomyoma
n Complex congenital heart defects

Acquired Heart Disease
n Rheumatic heart disease
n Prosthetic heart valve
n Libman-Sacks endocarditis
n Bacterial endocarditis
n Cardiomyopathy
n Myocarditis
n Atrial myxoma
n Arrhythmia

Systemic Vascular Disease
n Systemic hypertension
n Volume depletion or systemic hypotension
n Hypernatremia
n Superior vena cava syndrome
n Diabetes

Vasculitis
n Meningitis
n Systemic infection
n Systemic lupus erythematosus
n Polyarteritis nodosa
n Granulomatous angiitis
n Takayasu’s arteritis
n Rheumatoid arthritis
n Dermatomyositis
n Inflammatory bowel disease
n Drug abuse (cocaine, amphetamines)
n Hemolytic-uremic syndrome

Vasculopathies
n Ehlers-Danlos syndrome
n Homocystinuria
n Moyamoya Syndrome
n Fabry’s disease
n Malignant atrophic papulosis
n Pseudoxanthoma elasticurn
n NADH-CoQ reductase deficiency

Vasospastic Disorders
n Migraine
n Vasospasm with subarachnoid hemorrhage
n Ergot poisoning 

Hematologic Disorders and Coagulopathies 
n �Hemoglobinopathies 

(sickle cell anemia, sickle cell-hemoglobin C)
n Immune thrombocytopenic purpura
n Thrombotic thrombocytopenic purpura
n Thrombocytosis
n Polycythemia
n Disseminated intravascular coagulation (DIC)
n Leukemia or other neoplasm
n Congenital coagulation defects
n Oral contraceptive use
n Pregnancy and the postpartum period
n Antithrombin IR deficiency
n Protein S deficiency
n Protein C deficiency 
n Congenital serum C2 deficiency
n Liver dysfunction with coagulation defect
n Vitamin K deficiency
n Lupus anticoagulant
n Anticardiolipin antibodies

Structural Anomalies of the Cerebrovascular System
n Arterial fibromuscular dysplasia
n �Agenesis or hypoplasia of the internal carotid 

or vertebral arteries
n Arteriovenous malformation
n Hereditary hemorrhagic telangiectasia
n Sturge-Weber syndrome
n Intracranial aneurysm

Trauma
n Child abuse
n Fat or air embolism
n Foreign body embolism
n Carotid ligation (e.g., ECMO)
n Vertebral occlusion following abrupt cervical rotation
n Posttraumatic arterial dissection
n Blunt cervical arterial trauma
n Arteriography
n Posttraumatic carotid cavernous fistula
n Coagulation defect with minor trauma
n Amniotic fluid/placental embolism
n Penetrating intracranial trauma

* Modified from Roach and Riela. Pediatric Cerebrovascular Disorders, New York. Futura, 1995.
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more likely to have a stroke, but younger people are more likely 
to die. African Americans are more likely to suffer a stroke than 
Hispanics or Caucasians. A stroke can happen if sickle cells get 
stuck in a blood vessel and clog blood flow to the brain. About 
10% of children with sickle cell disease will have a stroke, which 
can cause lifelong disabilities and learning problems. 

Epidemiology
According to the National Stroke Association (http://www.
stroke.org/site/PageNavigator/HOME) on the average, it takes 
12 to 24 hours for adults to get to the hospital after recognizing 
the first symptom of stroke.  That time increases to 48 to 72 hours 
for children. This delay occurs mostly due to the widespread be-
lief that strokes don’t occur in children.  Chicken pox, croup, ear 
infections — these are the things we associate with sick children, 
not stroke. Yet a small but meaningful percentage of children do 
have strokes, and the causes are dramatically different from those 
in adults.

WebMD (http://children.webmd.com/news/20080717/new-stroke 
-guidelines-for-children) stated last year that strokes do not occur only 
in older adults, and children can have them, too. Because stroke can 
lead to brain damage and death, the American Heart Association/
American Stroke Association has for the first time released guidelines 
on diagnosing and treating stroke in children. Further, risks for stroke 
differ between children and adults. Most adults with stroke have a 
history of risk factors such as high blood pressure, cigarette smok-
ing, or arterial disease, which they can often control. In children, the 
most common causes are sickle cell disease and heart disease. Often 
a stroke is the first sign of these diseases. “That’s why it’s critical to 
promptly recognize and diagnose a stroke, because treating the cause 
reduces the likelihood of additional strokes,” says Dr. Roach, the au-
thor of Pediatric Cerebrovascular Disorders.

Stroke Care
The single, most important aspect of stroke care is time. “Time 
is brain.” The drug to treat an ischemic event is tPA (Tissue Plas-
minogen Activator), which can be administered in most cases up 
to 3 hours after the time the patient was last seen to be normal. 
The first aspect of stroke care is a timely CT scan without contrast.
The CT scan will diagnose a hemorrhage or no change (which is 
interpreted as ischemia). (CT contrast is not administered since it 
mimics, or may be misinterpreted as, a hemorrhage.) 

A recent study published in the Lancet advocates the use of tPA up 
to 4.5 hours after symptom onset for those patients who have a signifi-
cant area of penumbra, i.e., the area surrounding the area of infarct. 
This is best diagnosed by MRA (Magnetic Resonance Angiography).

Conclusion
Stroke is one of the leading causes of death and mortality in the 
United States today, affecting persons of all ages. Many of the 
causes of stroke can be modified. With early care and treatment, 
the disability associated with stroke can be minimized. 

For more information about stroke in children and youth, go 
to the Web sites of the NIH’s office of Neurologic Disorders and 

Stroke and that of the CCD. Samples of materials that can be 
found there are included.

Prevention 
Doctors can sometimes identify children who are at risk for stroke 
using an examination called, transcranial Doppler ultrasound. In 
some cases, a doctor might recommend frequent blood transfu-
sions to help prevent a stroke. Patients who have frequent blood 
transfusions must be watched closely, because there are serious 
side effects, for example, excessive iron build-up causing life-
threatening damage to several organs.  

RESOURCES
Centers for Disease Control and Prevention
http://www.cdc.gov/ncbddd/sicklecell/faq_sicklecell.htm#stroke

National Institutes of Health, Neurologic Disorders and Stroke. http://www.ninds.nih.
gov/news_and_events/proceedings/stroke_proceedings/childneurology.htm
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