Group Two: Unit 4
Mr. C.'s wife has come in with him because she is concerned his memory is not as it was before the stroke. He forgets where he puts things and forgets appointments. En route he will forget where they are going. Sometimes he is suspicious of her. Mrs. C. wants to know if his memory problems are due to his stroke.
Do you think Mr. C.'s memory problems are stroke related? If so, how would the pathophysiology be different for Alzheimer dementia?
The most vital piece of information provided by Mrs. C with regards to her husband’s memory is that, “his memory is not as it was before the stroke.”  This is the essential difference between memory loss as a result of a stroke and memory loss related to Alzheimer’s.  

Memory is performed in several regions of the brain.  The prefrontal area of the cerebral cortex is responsible for “goal oriented behaviour (i.e. ability to concentrate) and short term or recall memory.”  (McCance & Heuther, p.420, 2006).  The temporal lobe is an integral region of the brain involved in long term memory.   Memory consolidation appears to be a major function of the Papez circuit (amygdale, parahippocampal gyrus, hippocampus, fornix, mamillary body of the hypothalamus, thalamus, and cingulated gyrus).  

Stroke causes hypoxic damage to the brain and is often referred to as brain attack.  It is defined as a “sudden, non-convulsive focal neurological deficit.” (McCance & Heuther, p.565, 2006).  There are two different types of stroke; ischemic and hemorrhagic.  With ischemic infarcts, a thrombi or emboli interrupt circulation.  Plasma membranes are disrupted.  This results in cellular edema.  (McCance & Heuther, 2006) With hemorrhagic stroke, pooling of blood displaces and compresses brain tissue, “producing ischemia and subsequent vasogenic edema.”  (McCance & Heuther, p.566, 2006)

Memory loss will depend on the severity and extent of ischemia and edema caused by stroke, but unlike Alzheimer’s, it can be restored.
Pathophysiology for Alzheimer’s Disease
Alzheimer’s disease (AD) is a neurodegenerative disease that is most commonly found in those over 65 years of age.  The initial manifestations of this disease can be insidious in nature and are often attributed to other causes (McCance & Heuther, 2006; Wikipedia, 2007).  The most common symptoms of AD is progressive cognitive deterioration, with increased forgetfulness, specifically short term memory loss, decreased ability to perform activities of daily living, behavioral changes, decreased ability to concentrate, disorientation and confusion (McCance & Heuther, 2006; Wikipedia, 2007). There are three stages outlining the progression of this disease found in box 16-4 in McCance & Heuther, 2006, p. 521.
AD has been acknowledged as a protein misfolding disease due to the buildup of “abnormally folded amyloid beta protein and tau protein in the brains of AD patients” (Wikipedia, 2007, ¶ 15).  There are three genes indicated in the early onset of the disease “amyloid precursor protein gene on chromosome 21, presenilin 1 on chromosome 14 and presenilin 2 on chromosome 1”(McCance & Heuther, 2006, p. 518).  In the late stage of the disease there is a link to a defect in the apolipoprotein E (APOE4) gene found on chromosome 19(McCance & Heuther, 2006).  This genetic marker is indicative of an increased propensity to the disease rather than being a genetic determinant of the disease (McCance & Heuther, 2006).
In AD brain tissue degenerates and nerve cells are lost.   This is due to the formation of neurofibrillary tangles in nerve cells and clumps of amyloid plaques that form in between nerve cells. Beta amyloid is a protein fragment that is normally broken down and eliminated in a healthy brain however in those people with AD these fragments form hard insoluble senile plaques that cause gross atrophy to the affected areas of the brain. These senile plaques disrupt nerve impulse transmission and there is a noted decrease in the neurotransmitters acetylcholine, serotonin, norepinephrine and somatostatin (McCance & Heuther, 2006; Wikipedia, 2007). The greater number of senile plaques and neurofibrillary tangles the more dysfunction associated with the disease (McCance & Heuther, 2006).
Seizures
Mr.C states that he had at least one seizure while in hosptial. He wants to know why this happened and what happened to his brain to cause this.   Mr. C. wanted to know why he had a seizure while in hospital after having a stroke. 

A seizure as described by McCance & Huether is "a sudden, explosive, disorderly, discharge of cereberal neurons and is characterized by a sudden, transient, alteration in brain function, usually involving motor, sensory, autonomic, or psychic clinical manifestations and an alteration in level of aurosal" (2006, pgs. 502-503).   The pathophysiology of a seizure appears to be a group of neurons that depolarize causing

changes in the membrane potential. The plasma membranes are thought to be more permeable, which makes them easily activated by hyperthermia, hypoxia, hypoglycemia, hyponatremia, repeat sensory stimulation, and certain sleep phases. These neurons are hypersensitive and may even remain in a chronic partial depolarized state (McCance & Huether, 2006, pgs. 503-504).  
Some causes of seizures in the age group that Mr.C is part of (>65yrs) includes vascular disease, tumor, degenerative disease, trauma, or infection (McCance & Huether, 2006, p. 508).   Mr.C's history includes a stroke causing left sided weakness, memory problems, head injury from a fall, and colon cancer that was treated and has now metastasized to the liver. Mr. C. is also experiencing constant numbness in his feet due to his stroke. Mr. C. is also now on medication for his diabetes, which he states was out of control.   Mr.C. could have had a seizure due to lack of oxygen (hypoxia) to certain parts of the brain during a stroke, increased intracranial pressure due to a brain bleed from a head injury when he fell, or could even be due to a tumor in the brain if his cancer metastasized to his brain. These are all possible causes of a seizure that need further investigation in to pinpoint the exact cause.
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