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Group A: Jennifer & Nkechi

Introduction to Unit 8 Cardiovascular and Lymphatic Systems
Case Study 1

What questions would you ask Mr. H to help determine if he will have a “heart attack” like his brother? 

A “heart attack”, or myocardial infarction, occurs from lack of oxygen rich blood to the heart for a period of time. The heart acts like a pump supplying the body with the oxygen and nutrients it needs and carries away waste. The heart is a muscle, and like all muscles of the body, the heart needs oxygen and other nutrients carried by the blood to remain healthy (McCance & Huether, 2006). Tiny arteries that encase the heart, called coronary arteries, supply the heart with oxygen rich blood. The major underlying cause of heart attacks is coronary artery disease (CAD) (CNN, 2006). Hardening of the arteries is the most common cause of CAD (known as arteriosclerosis), caused by accumulation of lipid-laden macrophages within the arterial wall forming plaque-like lesions known as atherosclerosis (McCance & Huether, 2006). Therefore, a heart attack occurs when one or more of the coronary arteries become sufficiently narrowed or blocked leading to ischemia, constant ischemia will eventually cause death of the deprived myocardial tissue, known as an infarct (McCance & Huether, 2006). Seldom, heart attacks can arise from blood clots that lodge in healthy or narrowed coronary arteries cutting off blood supply or coronary artery spasms [image: image2.png]


that may result from drug abuse such as cocaine, which can temporarily shut down blood flow (CNN, 2006).

Major contributing risk factors that may lead to CAD are:


> Family history of heart attacks: Leading predicting factor of CAD and heart attacks. A person’s risk may be increased 3 – 6 times if two or more close relatives have or had CAD (About.com, 2007). A person may inherit a genetic condition that raises bad cholesterol levels (CNN, 2006). A person’s risk is also increased if their father or a brother was diagnosed with CAD before 55 years of age, or if their mother or a sister was diagnosed with CAD before 65 years of age (National Heart Lung and Blood Institute, 2008). 
> Age: Risk increases for men older than 45 years and for women older than 55 years (National Heart Lung and Blood Institute, 2008).

> High blood pressure: Plays a role in endothelial injury, and causes myocardial hypertrophy resulting in increased demand for coronary blood flow. High blood pressure may result from environmental and genetic factors. (McCance & Huether, 2006)



> High blood cholesterol: Cholesterol can build up on the artery walls, causing atherosclerosis, leading to narrowing of the arteries (National Heart Lung and Blood Institute, 2008).

> Cigarette smoking: Smoking causes an increase in heart rate, which leads to an increase in blood pressure. Smoking is also associated with an increase in bad cholesterol and decrease in good cholesterol. The carbon dioxide in cigarette smoke also decreases oxygen in arterial blood, which may aid in atherosclerosis. (McCance & Huether, 2006)

> Diabetes: Diabetes and insulin resistance can cause such effects as endothelial damage, thickening of vessel walls, and inflammation by production of reactive oxygen species that modify vascular cell function. Also, diabetes is associated with an increase in bad cholesterol levels. (McCance & Huether, 2006)
> Obesity or inactive lifestyle: Obesity may be caused by genetics, diet, or lack of exercise and is linked with insulin resistance, decreased good cholesterol level, and increased blood pressure. An inactive lifestyle increases the risk of obesity. (McCance & Huether, 2006)        

> Metabolic syndrome: A combination of obesity, high blood pressure and cholesterol. (McCance & Huether, 2006)
> Other less common risk factors include heart defects, stress, alcohol abuse, and hyperthyroidism.

From the information given, the following questions would be asked of Mr. H:

-Do CAD or heart attacks run in your family? Has any other known relative taken a heart attack?

-How old are you and your brother?

-Have you ever had high blood pressure or high blood cholesterol? Have you ever been prescribed medication for either condition? Does either condition run in your family?  

-Does diabetes run in your family? Have you ever had your blood sugar evaluated? 

-Describe your daily routine, to include eating habits and exercise regimen.

-Does obesity run in your family?

-Do you smoke cigarettes, drink alcohol, or indulge in non-prescription drugs such as cocaine? If yes, how often? How many cigarettes do you smoke per day, how much alcohol do you consume per day, and how often and how much cocaine would you use?

-Are you stressed? Are you exposed to stressors or stressful situations? If so, how often?     

What causes hypertension? 


Hypertension, or high blood pressure, is when a person has an unusually high pressure in their arteries and is one of the major risk factors for developing heart disease, stroke, and kidney failure. Blood in the body is carried from the heart to the rest of the body and how hard the blood is pushing against the arterial walls determines blood pressure. A certain amount of pressure is needed to carry the blood throughout the body, but if that pressure becomes too great, hypertension will result. Blood pressure is measured in mmHg (millimetres of mercury), and involves two separate dimensions that include systolic blood pressure (120) and diastolic blood pressure (80), reading 120/80 mmHg. As the heart beats, it sends a pressure wave through the blood stream with the top number (120) measuring the peak as the heart contracts and the bottom number (80) measuring the trough or dip as the heart relaxes. (C-Health, 2008) According to McCance and Huether (2006), normal blood pressure is less than 120/80, prehypertension is 120-130/80-89, stage 1 hypertension is 140-159/90-99, and stage 2 hypertension is greater than or equal to 160/100. Hypertension develops when cardiac output or peripheral resistance is increased, or both occur simultaneously. Any condition that would increase heart rate or stoke volume will increase cardiac output, and any factor that will increase blood viscosity or decrease vessel diameter will result in an increase in peripheral resistance. Hypertension may result from both an increase in systolic and diastolic blood pressure, or an increase in systolic pressure alone known as isolated systolic hypertension. In the majority of cases, a combination of increased systolic and diastolic blood pressure have no known specific cause and is categorized as primary hypertension. Also known as essential or idiopathic hypertension. (McCance and Huether, 2006).     


Primary hypertension is believed to result from a combination of environmental and genetic factors. Genetically, the mutations are connected with renal sodium excretion, insulin and insulin sensitivity, activity of the rennin-angiotensin-aldosterone (RAA) system, cell membrane sodium or calcium transport, and sympathetic response to neurogenic hormones. Increased activity of the sympathetic nervous system (SNS) (producing increased amounts of cholamines) leads to increased heart rate and systemic vasoconstriction. 

Alteration of the RAA system can lead to constant increases in peripheral resistance and renal salt retention. The pathophysiology of primary hypertension can be summarized by genetics combined with environmental factors causing neurohumoral dysfunction and encouraging inflammation and insulin resistance. Combined, neurohumoral dysfunction and insulin resistance aid in sustained systemic vasoconstriction and increased peripheral resistance while inflammation can lead to renal dysfunction and combined with neurohumoral alterations can result in renal salt and water retention and subsequently increased blood volume. Common risk factors associated with primary hypertension include family history, advanced age, gender and ethnicity (common in the black race), high dietary sodium intake, low dietary intake of potassium, calcium, and magnesium, diabetes mellitus, cigarette smoking, alcohol abuse (more than 3 drinks per day), and obesity. (McCance and Huether, 2006)  


Secondary hypertension results from an underlying primary condition causing an alteration in the hemodynamics leading to increased peripheral vascular resistance or cardiac output. If the underlying condition is recognized and treated before permanent damage occurs, blood pressure may return to normal. Some underlying primary diseases associated with secondary hypertension include: renal disease, hypothyroidism, hyperthyroidism, hypercalcemia, and arteriosclerosis. Other causes include oral contraceptives, acute stress, and pregnancy induced. (McCance and Huether, 2006) 


Isolated systolic hypertension caused by increased cardiac output may result secondary to aortic valve insufficiency, or an abnormal opening between heart chambers. Peripheral resistance may be increased from rigidity of the aorta mainly due to arthrosclerosis commonly in the elderly population. Other types of hypertension include complicated and malignant forms. (McCance and Huether, 2006) 


Hypertension is commonly known as a silent killer due to lack of signs and symptoms. In order to be diagnosed with high blood pressure, an individual has to display high readings on two or more different occasions. (McCance and Huether, 2006)  

Case Study 2     

CHF


In order to best express the causes of Mrs. G’s congestive heart failure (CHF), the pathophysiology of CHF would first be explained to her. To begin with, Mrs. G must understand how oxygen is transferred from the lungs into the blood during respiration; from where her heart pumps that oxygen-rich blood out of her lungs to the rest of her body. Her other organs and tissues get a good supply of the oxygen-rich blood and then the blood is circulated back to her lungs picking up oxygen again, and the cycle repeats itself. (Anderson et al., 2000)


Mrs. G would then needs to understand that a weakened heart cannot pump hard enough to keep up with this cycle because it receives more blood from the lungs than it can pump out into the body with each heart beat. The blood it cannot handle backs up, spilling over into the lungs and other tissues. Cells get waterlogged; this in turn causes swelling, which most often occurs in the ankles and legs first. The swelling in these areas is caused by gravity, which pulls the backed-up fluid straight down. This excess fluid also backs up into the lungs, making it harder to breathe. (Anderson et al., 2000) 

Atrial Fibrillation

Atrial fibrillation on the other hand is a cardiac dysrhythmia characterized by disorganized electrical activity in the atria accompanied by a rapid, irregular ventricular response. The atria quivers instead of pumping blood in an organized fashion, resulting in compromised ventricular filling and reduced stroke volume. The stasis of flow increases the risk of embolic events. Atrial fibrillation is associated with heart failure and some other diseases such as mitral stenosis, heart surgery and rheumatic heart disease. (Anderson et al., 2000).

 Patient’s Health History


Mrs G’s inquiry about why she has developed the conditions mentioned above can be answered by addressing the etiology of both conditions.

Etiology of CHF



Congestive heart failure is an abnormal condition that reflects impaired cardiac pumping, caused by myocardial infarction, ischemic heart disease, or cardiomyopathy. Failure of the ventricle to eject blood efficiently results in volume overload, chamber dilatation, and elevated intracardiac pressure. Retrograde transmission of increased hydrostatic pressure from the left heart causes pulmonary congestion; elevated right heart pressure causes systemic venous congestion and peripheral edema (Anderson et al. 2000). Congestive heart failure is also caused by the inability of the heart to supply the metabolism with adequate circulatory volume and pressure (McCance and Huether, 2006).  

Etiology of Atrial Fibrillation


Atrial fibrillation is a relatively common supraventricular arrhythmia (Anderson et al.).


 Etiologies for atrial fibrillation include mitral valve disease (mitral regurgitation, mitral stenosis, and mixed mitral valve disease), thyrotoxicosis, myocardial diseases including those due to infiltrative processes, infection, and/or coronary artery disease, acute MI with extensive heart muscle damage (or with atrial infarction), pericarditis, hypoxia, and atrial septal defect (American Heart Association). Atrial fibrillation may also occur in otherwise apparently healthy persons (particularly during periods of stress, fatigue and with excessive use of coffee, alcohol or cigarettes). Atrial fibrillation may be either a paroxysmal rhythm disturbance or a sustained one, not only in patients with some of the abnormalities listed above, but also in apparently otherwise healthy individuals for no apparent reason. In this latter circumstance it is often referred to as "lone atrial fibrillation." (American Heart Association)


Mrs. G. would be informed that some clinical problems related to atrial fibrillation include "palpitations", the development of CHF (which she suffers from), angina or syncope as a complication of the rapid ventricular response and loss of atrial contribution to cardiac output, or the development of systemic arterial emboli, presenting as either loss of pulse in an upper or lower extremity or as a cerebrovascular accident (American Heart Association). Patients with hypertrophic obstructive cardiomyopathy tolerate the development of atrial fibrillation particularly poorly, and most develop shock and severe CHF with the onset of this rhythm disturbance. Therefore, recognition and prompt treatment of atrial fibrillation in these individuals is absolutely necessary. Patients with significant mitral obstruction who experience atrial fibrillation may abruptly develop marked worsening of their CHF as markedly inadequate left ventricular filling time occurs (American Heart Association).
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