What is a stroke and what can cause a stroke? You should identify 2 types of strokes and, from there, determine the common causes of each type.

Definition and Causes of Stroke

McCance & Huether (2006) define stroke as a sudden nonconvulsive focal neurological deficit. A stroke or cerebrovascular accident (CVA) is the clinical manifestation of cerebrovascular disease. Cerebrovascular disease is any abnormality of the brain caused by a pathogenic process in the blood vessels. There are two types of cerebrovascular disease: (1.) ischemia with or without death of brain tissue (accounts for 80% of CVAs), and (2.) hemorrhagic. Strokes occur in a 3:10 ratio in individuals <65 yrs of age, has a familial tendency & are more common in males. Stroke is one of the leading causes of death in Canada. Between 40,000-50,000 Canadians are hospitalized each year for stroke & 150,000 are fatal. Strokes occur in children but risk for stroke increases with age. After 55 the risk doubles every 10 years and a stroke survivor has a 20% chance of having another stroke within 2 years (Health Canada, 2006).

Arterial hypertension & an increase in both systolic & diastolic blood pressures , smoking, diabetes, insulin resistance, polycythemia & thrombocythemia, increased lipoprotein-a, impaired cardiac function, hyperhomocysteinemia, nonrheumatic atrial fibrillation and chlamydia pneumoniae are all risk factors for stroke (McCance & Huether, 2006).

Ischemic Stroke
A stroke may have mild effects that are barely noticeable or it can cause paralysis, coma or death. Strokes are classified based on their pathophysiology. They are ischemic (thrombotic & embolic), extensive hypoprofusion as in shock, or hemorrhagic. Thrombotic strokes form when arteries supplying the brain or its blood vessels become occluded. Cerebral thrombi form due to atherosclerosis or damaged arterial walls due to inflammatory processes. The associated increased coagulation causes thrombi to form. Risk of thrombus formation increases in cases of insufficient cerebral profusion. Over time, plaques gather on vessel walls or the walls may become degenerative or ulcerated & platelets, fibrin and clots form causing occlusion of the artery. The thrombus enlarges & sometimes pieces break off & travel up the vessel causing occlusion & stroke. A thrombotic stroke is either classified as a large vessel disease or a small vessel disease.  The large vessel disease occurs in the common and internal carotids, vertebral, and the Circle of Willis.  The small vessel disease takes place in the intracerebral arteries, branches of the Circle of Willis, middle cerebral artery, stem, and arteries arising from the distal vertebral and basilar artery.  

Lacunar strokes are infarcts (<1 cm in size) that occur in the small arteries  that deliver blood to the brain’s deep structures.  The areas of the brain located below the cortex are affected and often only demonstrate motor and sensory deficits.  A lacunar stroke most often occurs in the basal ganglia, internal capsule, and pons.  Risks of developing a lacunar stroke is increased with smoking, hypertension and diabetes mellitus.  

An embolic stroke is associated with fragments that separate from a thrombus formed outside the brain. Areas of thrombus formation may include: the heart, aorta, common carotid artery, or thorax. The embolus usually involves the smaller vessels at areas where they naturally narrow. The vessel may be totally blocked or the embolus may break away & travel up the vessel. Embolic strokes may be caused by: atrial fibrillation, myocardial infarction, endocarditis, rheumatic heart disease, valvular prosthesis, atrial-septal defects and disorders of the aorta, carotids, or vertebral-basilar circulation. Less commonly, they are due to fat, air or tumors. Fat emboli may occur when long bones are fractured and air emboli may form after surgery. With embolic stroke, a second stroke usually follows due to the continued presence of the embolus (McCance & Huether, 2006). 

In Canada, June is Stroke Awareness month. This year the theme is to remind Canadians about the warning signs of stroke and how to reduce your risks. These warning signs include: sudden weakness, trouble speaking, sudden loss of vision, sudden severe & unusual headache or dizziness (Health Canada, 2006). 

Hemorrhagic Stroke

Hemorrhagic stroke is the second type that will be discussed. This type of stroke occurs when there is a burst in a blood vessel in the brain, which causes a bleed. They can be massive, small slit or petechial. 

Massive: several centimeters in diameter

Small: 1 to 2 centimeters in diameter

Slit lies in the subcortical area

Petechial: size of a pinhead bleed (McCance & Huether, 2006, p. 566).

The damage to the brain happens rapidly due to: the blood itself, as it is irritating to the brain, the pressure, and edema that can develop. The formation of a hematoma happens which causes the displacement of normal brain tissue (Medline Plus, 2006). 

There are two types of hemorrhagic strokes. Intracerebral hemorrhage occurs deep in the brains where an artery ruptures, and subarachnoid hemorrhage is where a bleed can occurs between the pia mater and arachnoid mater which means the surface layers of the brain.
The following chart is from Merck Manual (2003).
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	Sites of Brain Hemorrhage
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The main cause of an intracerebral hemorrhage is hypertension. Hypertension, which according to McCance & Huether (2006), is caused by an increase in systolic and diastolic pressure over several years and usually occurs within the brain tissue. It stresses the walls of the artery until it breaks. The putamen of the basal ganglia, thalamus, cortex and subcortex, pons, caudate and cerebellar hemispheres are the most common sites of hypertensive hemorrhages. Surgery is the most effective treatment to relieve the intracranial pressure. More than half of these patients die due to large hematoma formation (Merck Manual, 2003). This type is more common in people over the age of 60 (Merck Manual, 2003).

A subarachnoid hemorrhage happens when there is a bleed in the tissue surrounding the brain. An aneurysm is the major cause of this type if stroke and happens in the age group from 25 to 50 and happens in more women than men. This type of hemorrhage can also happen from a head injury. Opioids are given for headache pain and a calcium channel blocked is given to reduce the spasmodic artery. Approximately 35% of patients die from this condition and another “15% die a few weeks later due to subsequent bleeding” (Merck Manual, 2003, p. 1). 
Other causes associated with hemorrhagic stroke are: vascular malformations, bleeding into a tumor, hemorrhage associated with bleeding disorders or anticoagulation, trauma, and illicit drug use (such as cocaine). Stroke can also be caused by the accumulation of a protein called amyloid within the artery walls, particularly in the elderly. This makes the arteries more prone to bleeding (Medline Plus, 2006).
Signs and Symptoms

For hemorrhagic stroke the signs and symptoms are: “weakness, paralysis, numbness, loss of speech or vision, and confusion. Symptoms worsen as the hemorrhage expands. Nausea, vomiting, seizures, and loss of consciousness are common and may occur within seconds to minutes. The signs and symptoms are the same in both intracerebral and subarachnoid hemorrhages” (Merck Manual, 2003, p. 1).

Risk Factors

There are numerous risk factors associated with hemorrhagic strokes, they are as follows: hypertension, previous cerebral infarct, coronary artery disease and diabetes mellitus (McCance & Huether, 2006). 
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